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1. NOACHUTEJNIbHASA 3AMUCKA

Mporpamma ob6uweobpasoBatenbHon y4yebHON AucuunnnHbl «EcCTecTBO3HaHME»
npegHasHayeHa aAng nsydeHus eCTeCTBO3HaHWS B NpodeccnoHanbHblix obpasoBaTenbHbIX
opraHusaumsax, peanuaylowmx obpasoBaTenbHyld nporpammy cpegHero  obuiero
obGpa3oBaHns B npegenax OCBOEHMS OCHOBHOM MpodeccroHanbHonM obpasoBaTenbHOM
nporpammbl  CMO (OMOIM CI1O) Ha 6ase oOCHOBHOrO obuero ob6pasoBaHus Mo
cneunanbHocTn 26.02.05 BkcnnyaTaumsi CyaoBbIX 3HEPreTUYECKNX YCTaHOBOK.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuiero
obpasoBaHus, nNpeabsaABAsSiEMbIX K CTPYKTYpe, COOEPXaHUK W pesynbTatam OCBOEHUS
yyebHon aumcumnnunHbl «EcTecTBo3HaHME», B COOTBETCTBUMM C PekomeHgaumsamu no
opraHusauum nonyvyeHuss cpegHero obuwero obpas3oBaHus B npefenax OCBOEHUS
obpasoBaTenbHbIX MporpaMMm cpegHero npodeccmoHanbHoro obpasoBaHusi Ha ©Oase
OCHOBHOro obuero obpasoBaHuna ¢ y4eTom TpeboBaHun heaepanbHbIX rocygapCTBEHHbIX
obpasoBaTenbHbIX CTaHOAPTOB M NonydyaemMon npodeccun unm cneumanbHoOCTU cpeaHero
npodeccnoHanbHoro obpasoBaHus (NMMcbmo [lenapTaMmeHTa rocyaapCTBEHHOW NOSNIUTUKL B
cthbepe noarotoBkm paboumx kagpos n AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne06-
259), ¢ ydeTom lNpumepHON OCHOBHOW OBpasoBaTenibHOM NporpaMmmbl cpeaHero obLero
obpasoBaHunsa, 0Oo0OpeHHOM  pelleHneM  dedepanbHoro  y4ebHO-MeToaMyeckoro
ob6beanHeHus no obuemy obpasoBaHuto (MpoTtokon oT 28 moHsa 2016 r. Ne2/16-3).

CogepxaHue nporpammbl «EcTecTBo3HaHMe» HanpaBneHO Ha LOCTUXKEHUE
cnegywLwnx yeneu:

* OCBOEHME 3HaHWW O COBPEMEHHOM €eCTECTBEHHO-HAay4YHOW KapTUHE mMupa U
MeTOA4ax €eCTEeCTBEHHbIX HayK; 3HAKOMCTBO C Hauboree BaXHbIMM UnOeAMU U
AOCTUXKEHUSIMM €CTEeCTBO3HaHWS, OKasaBLMMW oOnpegensdioliee BNUAHWE Ha pasBuUTue
TEXHUKN N TEXHOSOINIA;

* OBNageHue YMEHUSMU MNPUMEHSTb MNOMydYeHHble 3HaHMA AnA O0O0bACHEHUS
ABNEHUN OKpYXXaloLWero mupa, BOCMAPUATUA WHGOpMauuM eCcTeCTBEHHO-Hay4YHOro u
nNpoeccrMoHanbHO 3HAYMMOrO COAEPXKaHWUSA; Pa3BUTUE MHTENNEKTyarnbHbIX, TBOPYECKNX
CrMOCOGHOCTEN U KPUTUYECKOTrO MbILWMEHUST B Xo4e MNpOBedeHMst  MPOCTENMLLMX
nccnegoBaHui, aHanuaa siIBNEeHUn, BOCNPUATUS U MHTepnpeTaunm ecTeCTBEHHO-Hay4YHOM
nHdopmMauunuy;

* BOCMUTaHMe YOEeXOEHHOCTU B BO3MOXHOCTM MO3HAHWSA 3aKOHHOW Mpupoabl W
NCNONb30BaHMUA [LOOCTMXKEHUA eCTEeCTBEHHbIX HayK Ans pasBuTUS  LUMBUNM3aLMUM U
NOBbILUEHNS KAY4eCTBa XN3HMU;
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* NMPMMEHEHNE eCTECTBEHHO-HAY4YHbIX 3HaHWUI B NpodeccMoHanbHON AesTenbHOCTU
M NOBCeOHEBHOM M3HW pans  obecneveHnss 6e30MacHOCTU  KU3HELEATEeNbHOCTY;
rPaMOTHOrO MCMONb30BaHNS COBPEMEHHbIX TEXHOMOMIA; OXpaHbl 300POBbSI, OKPYKatoLLEW

cpeabl.

2. OBLWAA XAPAKTEPUCTUKA YYEBHON AUCLUUMIUHDI

EcTtectBO3HaHME — Hayka O 4BMNEHUAX W 3akoHax npupoabl. CoBpemeHHoe
€CTEeCTBO3HaHME BKITHOYAET MHOXECTBO €eCTeCTBEHHO-HayYHbIX OTpacren, u3 KoTopbIX
Hanbonee BaXHbIMK ABNAOTCA dm3nKa, Xumus 1 6uonorns. OHO oxBaTbiBaeT LUMPOKUIA
CMEKTP BOMPOCOB O pa3HOOOpa3sHbiX CBOMCTBAX OOBLEKTOB MPUPOAbl, KOTOPbIE MOXHO
paccMaTpmBaTtbh Kak equHOE Lienoe.

EcTecTBEHHO-Hay4Hble 3HaHWs, OCHOBaHHbIE Ha HWUX TEXHONoruu, OPMUPYIOT
HOBbIM 00pa3s Xu3HWU. Bbicokoobpa3oBaHHbIN YEroBEK HE MOXET AUCTaHUMpoBaTbCs OT
dyHOaMEHTanbHbIX 3HaHUI 00 OKpYXXalLWEM MUPE, HE PUCKYS OKasaTbCA 6ECNOMOLLHbIM
B NpodeccuoHanbHon  gedtenbHocTu. Jlioboe  nepcnekTMBHOE  HanpasreHue
AeATenbHOCTN YeroBeKa NPsiMO UM KOCBEHHO CBA3aHO C HOBOW MaTtepuanbHon 6ason u
HOBbIMU TEXHOSTOTUSIMU, U 3HAHME UX EeCTECTBEHHO-HAY4YHOWN CYLLIHOCTU — 3aKOH ycnexa.

EcTtectBO3HaHMEe — HeoTbeEMNEMas COCTaBnsowWas KynbTypbl: oOnpeaenss
MUPOBO33PEHNE YENOBEKA, OHO NPOHUKAET N B N'yMaHUTapHY cepy, U B 06LLECTBEHHYIO
XWU3Hb. PaunoHanbHbIM eCTEeCTBEHHO-HAY4YHbIN MeTOon, COOPMUPOBABLUMNCS B paMKax
€CTECTBEHHbIX HayKk, obpasyeT eCcTeCTBEHHOHay4Hyl KapTWHY Mupa, Hekoe obpasHo-
dunocodgckoe 0606LEeHNE HayYHbIX 3HAHWUNA.

OcHoBY eCTecTBO3HaHUS NPeaCcTaBseT:

Xnmmsi — Hayka O BeLUecTBax, WX cOCTaBe, CTPOEHMM, CBOMCTBAx, npoueccax
npeBpaLLeHunsi, UCNONb30BaHMMN 3aKOHOB XMMWW B MPaKTUYECKOWN OeATENbHOCTU Nogen, B
co3gaHun HOBbIX MaTepmarnos.

Xnmus 3aHMMaeT ocoboe MeCTO cpeau eCTECTBEHHbIX HayK, NO3TOMY €e MPUHATO
cunTaTb NNOEPOM eCcTeCTBO3HaHus. ECTecTBO3HaHME Kak Hayka O SBMIEHUAX U 3aKOHax
NPUPOAbI BKITOYAET TakKe OOHY U3 BaXXHENLUMX oTpacnen — 6uonorutio.

Buonorns — coctaBHasa YacTb €CTECTBO3HaHUSA. JTO Hayka O xuBoun npupoge. OHa
n3yyaeT pacTUTENbHbIN, XMBOTHbIA MUP W 4YErioBEKa, MCMNONb3ys Kak COOCTBEHHbIE
MeTodbl, Tak U MeTodbl OPYrMxX Hayk, B 4YaCTHOCTU (PU3MKUA, XUMUN U MaTEMATUKWU:
HabnaeHns:, 3KCNEPUMEHTbI, UCCNeaoBaHNA C MOMOLLbIO CBETOBOrO W 3NEKTPOHHOIO
MUKpOCKona, 06paboTKy CTaTUCTUYECKMX OaHHbIX METO4AMN MaTEMATMYECKON CTaTUCTUKN
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n ap. bronorna BbIABNSET 3aKOHOMEPHOCTU, NPUCYLLNE XN3HN BO BCEX €€ MPOSIBIEHUSX,
B TOM yucne obmeH BellecTB, POCT, pa3MHOXeHWe, HacrneaACTBEHHOCTb, U3MEHYNBOCTD,
3BOMOLUNIO N Op.

B npodeccmoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanusyroLumnx
obGpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBaHuA B npenenax OCBOEHUS
ONOIl CrO Ha 6ase ocHoBHOro obuiero obpasoBaHUs, M3y4aeTCcs MHTErpupoBaHHas
yyebHaa pgucuunnmHa «EcTecTBO3HaHMe», BKMAYawlwaa nBa pasgena, obnagawowme
OTHOCUTESTbHOWN CaMOCTOSATENBHOCTLIO U LENOCTHOCTbID — «XnMus», «brnonorna» — 4to
He HapyLUuaeT NPUBbIYHYHO NOrMKY €CTECTBEHHO-HAaYy4YHOro 06pa3oBaHNs CTYAEHTOB.

Mpn  ocBoenun  cneuymwanbHocten CIMO  coumanbHO-IKOHOMUYECKOTO W
ryMaHuTapHoro npodunen npodeccuoHanbHoro obpas3oBaHWA  eCTeCTBO3HAHWE
nsyyaetca Ha 6asoBom ypoBHe PIOC cpegHero obuwiero obpasoBaHWA C y4eTOM
cneumdukn ocBavMBaemMon npodeccun wnm  cneumanbHOCTU. 3TO BblpaXaeTcs B
cogepXaHun obyvyeHus, KONM4ecTBe 4YacoB, BbiOeNseMbIX HA U3ydYeHne OTAErNbHbIX TeM
nporpammbl, rnybrHe nx ocBoeHus obyyarowmmmucs, obbeme 1 xapakrepe npakTU4ecKknx
3aHATUI, BUaax BHeayauTOPHOM CaMOCToATENbHOM paboTbl 0byyatoLmxcs.

Mpn wn3yyeHun yyebHOro maTtepmana no xumum Kn Guonormm uenecoobpasHo
aKUeHTUpoBaTb BHMMaHuWe ODYYalLUUXCH Ha XM3HEHHO BaXHblX OObekTax npupoabl U
opraHMame 4enoseka. JTo rugpocdepa, atmocdepa u 6Ouocdepa, KoTopble
paccMaTpmuBalOTCA C TOYKM 3PEHUS XMMUYECKMX COCTABOB M CBOWCTB, MX 3HA4YeHMs ONs
XU3HeOesaATenbHOCTU JfIoAen, 3TO cofepxaHue, OcCBellawllee poSib  BaXKHENLWnX
XUMUYECKNX ONEMEHTOB B OpraHu3me 4erfioBeka, BOMPOCbl OXpaHbl 300POBbS,
npocmnaktTukn 3aboneBaHMn U BpedHbIX NPUBbLIYEK, NOCNEACTBUA WU3MEHEHUS cpeabl
obuTaHuA YenoBeka AN YernoBeyYeckon LnBmnmnsaumm.

3ameTHOe MeCcTo B cogepXaHuu Yyd4ebHOW OUCUMMNMHBLI 3aHUMaeT YydebHbIn
MaTepuar, He TONbKO (DOPMUPYIOLLIMIA €CTECTBEHHO-HAY4YHYI0 KapTUHY MUpa Yy CTYAEHTOB,
HO WM pacKpbiBaKOLWNA NPaKTU4YECKOEe 3HAYeHWe eCTECTBEHHO-HAYyYHbIX 3HaHWA BO BCEX
chepax Xn3Hu COBPEMEHHOIO 00LecTBa, B TOM YMChe B FyMaHUTapHoOW cdepe.

B uenom y4yebHas paucumnnuHa «EcTecTBO3HaHME», B coOepXaHum KOTOPOM
BEOYLMM KOMMOHEHTOM SBMSIKOTCS HayyHble 3HaHUS M HaydHble MeTOAbl MO3HaHuS,
no3eonsieT cpopmupoBaTtb y 06y4aloLWMXCA LENOCTHYH €CTECTBEHHO-HAYYHYH KapTUHY
Mupa, npobyauTb Yy HUX 3SMOLMOHANbHO-LEHHOCTHOE OTHOLUEHME K UM3y4yaeMoMy
mMartepwuarny, roToBHOCTb K BbIOOpYy AENCTBMIA ONpeaeneHHoW HanpaBfieHHOCTWU, YMEHue
KPUTUYECKN OLEHNBATL CBOU U YyXKue OEeNCTBUS U NOCTYNKN.
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WHTerpupoBaHHoe coaepxaHue y4ebHom ANCUNNMNHBI nossonsieT
npenogaesartensaMm  xummm 1M BUonorMm  COBMECTHO  OpraHu3oBaTb  U3y4YeHue
€CTEeCTBO3HaHUSA, NCNONb3Ys MMELNEC YaCcTHble METOANKM NpenogaBaHus npegmeTa.

N3yyeHne obuieobpa3oBaTenbHon y4yebHOW AucumnnuHbel «EcTecTBO3HaHuMe»
3aBepllaeTcs noasedeHveM UTOroB B hopme AvddepeHUMpOBaHHOro 3a4eta B pamkax
NPOMEXYTOYHOM aTTecTaumm obydaromxcs B nporecce ocsoeHnst ocHoHoun OlMOI CIO

C nonyyeHnem cpegHero obuiero obpasosanus (MMNCC3).

3. MECTO YYEBHOW OUCLUUMNIINHBI B YYEBHOM MJTAHE

YyebHasa gucumnnumHa «EcTtecTBo3HaHMe» siBnsdetcd y4ebHbiM npeamMeToM Mo
Bbl6Opy 13 obsizatenbHom npeameTHon obnactn «EctectBeHHble Haykm» ®IOC cpeaHero
obuero obpasoBaHus.

B npodeccmoHanbHbix  obpasoBaTenbHbIX  OpraHu3auusx,  peanuayroLumnx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B Npegeniax OCBOEHUS
Oororn Cro Ha 6ase ocHoBHOro obuwero ob6pa3oBaHus, YyydyebHas AucuMnnHa
«EcTtectBO3HaHMe» ndyyaetcs B obuieobpasoBaTenbHOM Uukne ydebHoro nnaHa OlOr6
ClMNO Ha 6ase ocHoBHOro obuwero obpasoBaHWs C MONyyYeHMeM cpegHero obuero
obpasoBaHus (MNMNCC3).

B yuyebHbix nnaHax MNMMCC3 mecto yyebHoOn ancumnnuHbl «EctecTBo3HaHMe» — B
coctaBe obueobpasoBaTenbHbiX Y4YebHbIX OMCUMNNMH MO BbIGOPY, POpMUPYEMBIX U3
obasaTenbHbIX npegMeTHbix obnacten PrOC cpegHero obuwero obpasoBaHus, Ans

cneumansHocTten CI1O cooTBeTCcTBYHOWErO Npodhmnsa npodeccnoHansHoro obpasoBaHus.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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4. PE3YJIbTATbl OCBOEHUA YYEBHOWU AUCLIUMIINHBI

OcBoeHune cogepxaHua yv4ebHon aucumnnuHbl «EcTecTBOo3HaHMe» obecneymBaet
AOCTWXKEHUe CTygeHTaMun CneayoLwnx pe3ynbTaToB:

* JITUMHOCMHbIX:

— YCTOMYUBBIA UHTEPEC K UCTOPUN N OOCTUXKEHUAM B 06NacT eCTECTBEHHbIX HaykK,
4YyBCTBO rOPAOCTU 32 POCCUNCKNE ECTECTBEHHbIE HaYKMU;

— TOTOBHOCTb K MPOAOSMKEHMIO 06pa3oBaHWUSA, MOBLILEHUIO KBanudukauum B
n3bpaHHOM NpodecCUoHanbHOM OeATEeNbHOCTU C WUCNOSNb30BaHMEM 3HaHMKW B obnactm
€CTECTBEHHbIX HayK;

— OObEKTMBHOE OCO3HaHWE 3HAYMMOCTU KOMMETEHUMA B 0ONacTun ecTecTBEHHbIX
HayKk Ons Yernoseka u obLecTBa, yMEHME UCNONb30BaTh TEXHONOMMYECKME OJOCTUXKEHMUS B
obnactn uauku, Xummnn, Guonormm Ans NOBbILLEHNS COOCTBEHHOIO MHTENNEKTYanbHOro
pa3BuTUA B BbIOpaHHON NpodeccrnoHanbHon AeaTenbHOCTY;

- yYMeHuWe npoaHanu3npoBaTb TEXHOrEeHHble TMOCNEeACTBUA [ONA OKpyXKatoLlen
cpenpbl, 6bITOBON M NPOM3BOACTBEHHON AEATENBHOCTU YENOBEKA;

— FOTOBHOCTb CaMOCTOATENbHO A0bbIBaTb HOBbIE ANt cebs eCTEeCTBEHHO-HAYyYHbIEe
3HaHWS C UCMONb30BaHMEM AN 9TOr0 AOCTYMNHbIX UCTOYHUKOB MH(bOpMaLmu;

- YMeHue YynpaBnaTb CBOEW MNOo3HaBaTeNbHOMW [OesATEeNbHOCTL0, MNpPOBOAUTL
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTENNEKTYanNbHOro pa3suTus;

- YMEHME BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLUEHUA B KOMaHLE Mo
pelweHnio obLmnx 3agady B 0651actm ecTeCcTBO3HAHUS,

* MemanpeoMemHbIX:

- OBfageHue YMEeHUSMU U HaBblkaMW pPasfiMyHbIX BUAOB MO3HABATENbHOW
AEeATENbHOCTU ANl U3yYEHNS pas3HbIX CTOPOH OKPYXKatoLLLEro eCTECTBEHHOIO MUPA;

- MNPUMEHEHMEe OCHOBHbIX METOAOB MO3HaHMS (HAbnAaeHWsl, HayyYHOro
3KCnepuMeHTa) st U3ydeHnsa pasnmyHbiX CTOPOH eCTECTBEHHO-HAY4YHOW KapTUHbLI MUpa, C
KOTOPbIMK BO3HMKAET HEOHXOAMMOCTb CTankneaTbCsa B NpodeccmnoHansHom cdepe;

— YMEHME onpeaensaTb Lenu u 3agayn OesTenbHOCTU, BbibupaTb cpeacTtea ans ux
OOCTUXEHUS HA NpakTUKe;

- YMEHMEe MCMNoNb30BaTh pPasfnyHble WUCTOYHUKM ANS MNONyYeHUsi eCTeCTBEHHO-
Hay4YyHOW MH(OpMaLMN N OLEHNBATL €€ LOCTOBEPHOCTb AN AOCTUXKEHUS MOCTaBIEHHbIX
uenen n sagav;

* IpedMeMmHbIX:
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- CchOpMUPOBAHHOCTb NpeaCTaBNeHUn O LIeNOCTHON COBPEMEHHOW eCTeCTBEHHO-
Hay4YHOW KapTuMHe Mupa, Npupoae Kak eaMHOM LEeSIOCTHOM CucTemMe, B3aMMOCBA3U
Yyenoseka, Npupoapbl 1 obLiecTsa, NPOCTPaHCTBEHHO-BPEMEHHBI X MaclwTabax BceneHHowu;

- BNageHune 3HaHuAMM 0 Hanbonee BaXKHbIX OTKPbLITUAX U LOCTUXKEHUSIX B obnacTtu
€CTeCTBO3HaHUS, MOBIIMSABLUMX Ha 3BOSOLUMIO NPeacTaBreHnn O npupode, Ha pasButue
TEXHUKN U TEXHOSIOINI;

- COPMUPOBAHHOCTb YMEHUS MNPUMEHATb €CTEeCTBEHHO-Hay4Hble 3HaHusa Ans
0OBACHEHNSA OKPYXKaIOLLMX SBMIEHUIN, COXpaHeHMs 300poBbs, obecneveHns 6e3onacHoOCTK
XU3HeOesaTenbHOCTH, OepexHoro  OTHOLUEHUS K  npupoge, pauMoHansHoOro
NpUpoaoNoNb30BaHNA, a TaKKe BbIMOMHEHUS POSIM FPAaMOTHOIO NoTpebutens;

- CcPOPMUPOBAHHOCTb MPEeACTaBNEHNA O HAay4YHOM MeToAe MO3HaHMA Npupoabl U
cpeacTtBax M3yvyeHUs Meramupa, MakpoMmmpa M MUKpOMWpa; BrageHue npuemMamu
€CTECTBEHHO-HayYHbIX HabMnaeHU, ONbITOB, UCCNefOBaHUA U OUEHKU OOCTOBEPHOCTU
NoNyYeHHbIX pe3ynbTaTos;

- BRnageHue MOHATUMHBLIM annapaTtoOM eCTECTBEHHbIX HayK, MO3BONSOWUM
nosHaBaTb MMp, ydacTBoBaTb B [OUCKYCCUAX MO €CTEeCTBEHHO-Hay4HbIM BOMNpocam,
NCMonb30BaTh pasfiUyHble UCTOYHUKM MHGOpPMaUuKM s NoAroTOBKN COBCTBEHHBIX paborT,
KPUTUYECKN OTHOCUTLCA K coobieHnam CMW, cogepkalimm Hay4YHyo MHOpMaLnio;

- C(OPMUPOBAHHOCTb YMEHUN MOHMMAaTb 3HAYMMOCTb €CTECTBEHHO-HaY4YHOro
3HaHUS ONSA KaXgoro vyenoseka He3aBMCUMO OT ero npodeccuoHanbHOW OesTeNbHOCTH,
pasnuyatb akTbl U OLEHKW, CpaBHMBATb OLEHOYHblE BbIBOAbI, BUAETb WX CBA3b C
KpUTEPUAMUN OLLEHOK N CBA3b KPUTEPUEB C OnpeaeneHHON CUCTEMOMN LLIeHHOCTEN.

B pesynbTaTe u3ydeHus AUCLMNIMHBLI Y OBy4varowmxcsa OpMUPYIOTCA 3NEMEHTDI

crneaylowmx o6LLMX KOMMNEeTEeHLNIA:

OK 01. Bblbupatbe cnocobbl pelieHus 3agady npodeccrMoHanbHON AesATenbHOCTU

npUMeHNTEesIbHO K pa3JyiIn4HbIM KOHTEKCTaM,

OK 02. Ucnonb3oBaTb COBPEMEHHbIE CpeacTBa NOUCKa, aHanu3a v MHTepnpeTaumm
WHopMauunm M MHOPMALMOHHBIE  TEXHOMOrMM  ONns  BbINOSIHEHUST  3ajad

npodeccnoHanbHOW AeATEeNbHOCTY;
OK 04. 3dhdhekTnBHO B3anMoaencTeoBaTb M paboTaTb B KONNEKTUBE U KOMaHAE;

OK 07. CogencreoBaTb COXpPaHEHMIO OKpYXatolen cpenbl, pecypcocbepexeHuto,

NPUMEeHATb 3HAHUA 00 M3MEeHeHuu knumarta, npuHUMNbI 6epe>|<n|/|Boro npon3BoacTBa,
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apPeKTUBHO AEeNCTBOBATb B Ype3BblHaWHbIX CUTYaLNAX;

5. COOEPXXAHUE YYEBHON OUCLMMNUHBI

Pasgen 1. Xumus:

BBeneHue

Hay4Hble MeToAbl NO3HAHWNS BELECTB U XUMUYECKMX ABMNEHWA. Ponb akcnepumeHTa
n Teopun B Xxumumn. MogenmpoBaHMe XMMWUYECKUX MNPOLIECCOB. 3HA4YeHMEe XUMUU MpuU
ocBoeHun npodpeccun CIO un cneumanbHoctenn CIMO TexHonormyeckoro npoduns
npodeccnoHanbHoro obpasoBaHus.

1 ObLUAA N HEOPTAHUYECKAA XUMUA

1.1 Xumuna — Hayka o BewecTBax

OcHoBHble NOHATUA xumuun. Bewectso. ATtom. Monekyna. XUMUYECKUA 3NEMEHT.
Annotponus. lNpocTble n cnoxHole BellecTBa. KayeCTBEHHbIN U KONMMYECTBEHHbIWM COCTaB
BeELWeCTB. XUMMYeckne 3Hakm n dopmynbl. OTHOCUTENbHbIE aTOMHas M MOMEKynsipHas
mMacchbl. KonnyecTtso BellecTBa.

OCHOBHbIe 3aKOHbl XUMUKN. CTexMoMeTpusi. 3aKOH COXpPaHEHUSI MacCbl BELLECTB.
3aKOH MOCTOSAAHCTBa COCTaBa BELLECTB MOSEKYNISAPHOM CTPYKTYypbl. 3akoH ABoragpo u
CcneacTBuS U3 HETO.

PacyeTHble 3agauM Ha HaxoXOeHue OTHOCUTENbHOW MOJSEKYNSipHOM Macchl,
onpeaeneHne MaccoBom 40NN XMMUYECKUX NIEMEHTOB B CIIOXXHOM BELLECTBE.

LemoHcmpauyuu

Mopgenn aToMOB XMMUYECKNX 3IEMEHTOB.

Mogenu Monekyn nNpocTbiX U CIOXHbIX BellecTB (LapoctepxHeBble n CTioapta—
Bpurneba).

Konnekumnsa npocTbiX 1 CAOXHbIX BELLECTB.

HekoTopble BewecTBa Konn4ectsom 1 Mornb.

Mopgenb monsipHoro o6bema rasos.

AnnoTtponusa docdopa, kucrnopoga, osfioea.

lMpoghunbHbie u npogheccuoHaslbHO 3Ha4YuMble 3J51eMeHMbl COOep)XKaHUsl.
AnnoTponHble Moaudmkaumm yrnepoga (anmas, rpaduT), kucnopoga (KMCropog, O30H),
onoBa (cepoe n 6enoe o5oBo). MNOHATME O XMMUYECKOM TEXHOSorMmM, BUOTEXHONOMMN U
HaHOTEXHOMNOMNM.

1.2 CtpoeHue artoma. lepuogunyeckun 3akoH u [lepuogmyeckasa cucrtema

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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XnMmuyeckux anemeHTtoB [1.. MeHaeneeBa

Mepuoaunyecknn 3akoH [1. U. MenpeneeBa. Otkpbitve . W. MeHaeneeBbiM
lMepuogunyeckoro 3akoHa. lNepuogunyecknin 3akoH B popmynuposke 1. . Mengeneesa.

Mepuoaonyeckas Tabnuua XMMUYECKUX 3NEMEHTOB — rpaduyeckoe otobpakeHue
nepuvoguyveckoro 3akoHa. CTpykTypa nepuogudeckon Ttabnuupl: nepuoabl (Manbie u
oonbLume), rpynnel (rnaeHas n noboyHas).

CmpoeHue amoma u [lepuodu4veckuli 3akoH []. U. MeHOeneeea. ATom —
CnoxHasa 4vactuua. Agpo (NPOTOHbI U HEWTPOHbI) U 3NEKTPOHHaa obonouyka. M3oTonsbl.
CTpoeHune anekTpOHHbIX 060fI04EK aTOMOB 3fIEMEHTOB Manbix nepnogoB. OcobeHHoCTH
CTPOEHUS ANEKTPOHHbLIX 060I04EK aTOMOB 3rieMEHTOB 60MbLINX NepmnoaoB (NepexoaHbIX
anemeHToB). [NMoHsATME 06 opbuTanax. s-, p- u d-opbutanu. SNeKTPOHHbIE KOHGUrypauum
aTOMOB XMMWYECKMNX SNTEMEHTOB.

CoBpemeHHas dopmMynmpoBka Mepuognyeckoro 3aKoHa. 3HaveHune
lMepuogunyeckoro 3akoHa u [lepnoomnyeckon CUCTEMbI XUMWYECKUX anemeHToB [. W.
MengeneeBa Ansi pasBmMTUs HAyKM U NOHUMAaHNSA XMMUYECKON KapTUHbI MUpa.

HdemoHcmpauuu

PasnuyHble ¢opmbl Mepuognyeckon cuctembl XuUMuYeckmx anemeHtoB [. W.
MeHpgeneesa.

OnHamnyeckne Tabnuubl 4nsa mogennpoBaHna lNepnognyeckon CUCTEMBI.

OneKkTpusaumsa Ten n ux B3auMMoaencTaeme.

JlabopamopHsbIl onbim

MopgenunpoBaHue noctpoeHns lNeprnoguyeckon Tabnuubl XMUYECKUX 31IEMEHTOB.

lMpochunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
PagnoaktmBHoCTb. Mcnonb3oBaHMe pagvoakTUBHBLIX M30TOMOB B TEXHUYECKUX LIENSX.
PeHTreHOBCkOE M3flyyeHMe U €ro  WUCMofb30BaHME B TEXHUMKE U MeguUMHE.
MogenupoBaHue Kak MeToz NpOrHO3npoOBaHNA CUTyauun Ha NPOU3BOACTBE.

1.3 CtpoeHue BewecTBa

MoHHaa xummnyeckas cBA3b. KaTnoHbl, nx obpasoBaHMe M3 aTOMOB B pesyrnbTarte
npouecca OKuUcreHunsa. AHMOHbI, UXx obpasoBaHMe M3 aTOMOB B pesynbTaTe npouecca
BOCCTaHOBMNEHUs. VIOHHaa CBA3b Kak CBSA3b MeXAy KaTMOHaMM M aHMOHaMKu 3a cyeT
AneKTpocTaTUyeckoro npuTskeHns. Knaccudukaums MOHOB: MO COCTaBy, 3HaKy 3apsiaa,
HanMuuio rmgpaTHon 0b6ono4kn. MoHHbIe kpucTannuyeckne pewletkn. CBOMCTBA BELLECTB
C WOHHbIM TUMOM KPUCTanIM4yeCckon peLLeTku.

KoBaneHTHasa xumunyeckas cBfA3b. MexaHnam obpas3oBaHNsA KOBaNEHTHOW CBS3U

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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(OBMEHHBIN 1 OOHOPHO-aKUEeNnTOpHbI).  AnekTpooTpuuaTenbHoCTb.  KoBaneHTHble
nongpHasa u HenongpHaa cBA3W. KpaTHOCTb KoBaneHTHoM cBA3W. MonekynspHble wu
aTOMHble KpucTannumyeckne pelueTtkn. CBONCTBaA BELLECTB C MOSEKYNSPHLIMU U aTOMHbIMU
KpUCTannmyeckumn peLueTkamu.

Metannuyeckas c¢BA3b. MeTannuyeckas Kpuctannuyeckass peweTka U
MeTannmyeckas XxmumMmmyeckas cBsasb. Pusmyeckne cCBOMCTBA MeTaNoB.

ArperaTtHble COCTOSIHUSI BelecTB U BoAopoAdHas CBA3b. 1Bepaoe, Xuakoe u
razoobpasHoe cocTosHMA BewecTB. [lepexon BewecTBa M3 OAHOrO arperatHoro
cocTosiHMSA B gpyroe. BogopoaHasi cBa3b.

Bopna. PactBopbl. PacTtBopeHue. Boga kak pacrtBoputenb. PacTBOpUMOCTb
BellecTB. HacbllweHHble, HeHacblWeHHble, MepecbIleHHble pacTBOpbl. 3aBUCUMOCTb
pacTBOPMMOCTU ra3oB, XXUAKOCTEN U TBepAblX BELLECTB OT pasfiMyHbIX (0akTopOB.

MaccoBasa Jonsi pacTBOPEHHOro BeLlecTBa.

UncTtble BelwectBa M cMecUu. [loHATME O cmecu BellecTB. [OMOreHHble u
reteporeHHble cmecu. CoctaB cmecen: obbeMHast 1 MaccoBast 4OSIM KOMMOHEHTOB CMecCH,
MaccoBasi 4ossi IpUMecen.

OucnepcHble cuctemobl. NoHsaTMe 0 aucnepcHon cucteme. OucnepcHasa dasa u
ancnepcuoHHasa cpepa. Knaccudpmkaumss gucnepcHoix cuctem. NMoHATHe o KonnouaHbIX
cucTemax.

HdemoHncmpauuu

Mopgenb KpucTannm4eckon peLeTkn xnopuaa HaTpus.

O6pasubl MMHEpPArOB C MOHHOW KPUCTanNIMYeckon peLLETKONM: KanbumTa, ranuTa.

Mopgenn Kpuctannuyeckmux peLeTok «Cyxoro nbaa» (unu noga), anvasa, rpagura
(vnu kBapua).

Mpnbopbl Ha XMOKNX KpUcTanmnax.

O6pasubl pasnu4yHbIX AOUCNEPCHBIX CUCTEM: 3MYNbCUKW, CYCMNEH3UKW, al3po30rien,
reren n 3onemn.

Koarynsauus.

CuHepesuc.

O ekt TuHaans.

JlabopamopHbie orbimbl

MpurotoBneHue cycneHsnn kapboHaTa Kanbumsi B BoAe.

lMony4eHne amMynbCM MOTOPHOrO Macna.

O3HakomreHue co CBOMCTBaMM ANCNEPCHbIX CUCTEM.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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lpakmu4eckoe 3aHssmue

IMpuroTtoBneHne pacTBopa 3aJaHHOW KOHLIEHTpaLuu.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 351eMeHMbl COoOep)KaHUsl.
PactBopeHne kak m3nMKo-xmmuyeckui rnpouecc. Tennosble adddeKkTbl Npu pacTBOPEHUN.
Kpuctannorngpatbl. PeweHne 3agay Ha MaccoByl O pacTBOPEHHOrO BeLlecTBa.
[MpuMeHeHe BOAbl B TEXHUYECKMX Lensx. KecTKocTb BoAbl U CNOCOObLI ee yCTpaHeHus.
MwuHeparnbHble BOAbI.

MonapHOCTb CBA3KN 1 NoONApPHOCTb Mornekynbl. KoHgeHcaumsa. TekydyecTb. BoaroHka.
Kpuctannusauus. Cybnumaums n gecybnumaums. AHomanmm ousnyeckmx CBOMCTB BOAbI.
AKuakue kpuctannel. MuHepansl U ropHble NopoAabl Kak NpUpoaHble CMecu. SMyNbCUn m
cycneHsmn. 3onm (B ToM vncne asposonun) n renun. Koarynaums. CuHepesuc.

1.4 Knaccudmkauma HeopraHM4eckux BewecTs

MeTtannbl. OCoGeHHOCTN CTPOEHUS aTOMOB U KpucTannos. Pusmyeckme cCBOMCTBA
MeTannos. Knaccudumkaumna metannos no pasnuyHbIM NpusHakam. XMMU4Yeckme CBoMCTBa
MEeTanmoB. QNEKTPOXNMUYECKUN pPag HanpsxeHun meTtannos. MeTtannotepmusi.

O6bwme cnocobbl  nonydeHuss  meTannoB. [loHATME O  MeTannypruw.
MupomeTannyprus, rugpomeTannyprus wn anekTtpometannypruss. Cnnaebl 4YepHble U
UBETHbIE.

HemeTtannbl. OCO6GEHHOCTM CTPOEHMS aTOMOB. HemeTannbl — NpocThble BeLleCcTBa.
3aBNCUMMOCTb CBOWCTB TrafioreHoB OT WX [MOSIOXKEeHUST B Nepuoamnyeckon cucteme.
OkucnutenbHble N BOCCTAHOBUTENbHbIE CBOWCTBA HEMETANsfIoB B 3aBUCMMOCTU OT UX
NONOXEHUNA B pPSAY 3NeKTpooTpuLaTeNbHOCTH.

Kucnotbl n nx ceoncrtBa. KNCnoTbl Kak 3MeKTPOnuUTbI, UX Kraccudumkaumsa no
pasnuyHbiM  Npu3Hakam. XMMWYEeCcKMe  CBOWCTBA  KUCMOT B CBETe  Teopuu
anekTponutudeckon guccoumaummn. OCobeHHOCTM B3aMMOOENCTBUSA KOHLEHTPUPOBAHHOM
CEPHOWN N a30THOM KMCNOT ¢ meTannamMmm. OCHOBHbIE CNOCOObI MOMYyYEeHUS1 KNCMNOTbI.

OcHoBaHuA n nx ceoncrtea. OCHOBaHWS KaK 3NEKTPONnUTbI, NX Krnaccudgukaumsi no
pPasnuYHbIM  rMpu3Hakam. XuUMUYECKMe CBOMWCTBA OCHOBaHMA B CBeTe Teopumu
ANEKTPONUTUYECKON Auccoumaummn. PasnoxeHne HepacTBOPMMbIX B BOLE OCHOBaHUM.
OcCHOBHbIe cnocobbl NOSTy4eHMUs OCHOBAHWUN.

Conn m ux cBomuctBa. Conn kak anektponutbl. Conwn cpegHue, KuCnble W
OCHOBHble. XMMUYeckue CBOMCTBA COSieM B CBeTe TeOopun 3IreKTPOSIMTUYECKON
anccoumaumn. Cnocobbl nonydeHnsa conen. Mmaponna conen.

Okcnabl M ux cBouctBa. Coneobpasyowme n Heconeobpasyrwme OoKcuabl.
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OcHoBHble, aM®OTEpPHbIE M KUCMOTHbIE OKCMAbl. 3aBUCMMOCTb XapakTtepa okcuaga oT
CTEMEHN OKUCNEHNA obpasyolwero ero Metanna. XuMUYecKMe CBOWCTBaA OKCUAOOB.
[Mony4eHne okcmMaos.

HdemoHcmpauuu

Konnekuus metannos.

BaanmopencTene MeTannoB ¢ HemeTannamMmm (XKenesa, WMHKa 1 antoMUHUS C CEPOMN,
antoMUHUS C NOAOM, CypPbMbl C XSTOPOM, FOPEHME XKeresa B Xnope).

["lopeHne meTannos.

AntoOMUHOTEPMUA.

Konnekuusi HemeTtannoB. [opeHne HemeTannoB (cepbl, docdopa, yrns).
BbiTecHeHMEe MeHee aKTMBHbIX rasioreHOB M3 pacTBOPOB MX conen bonee akTUBHbIMMU
ranoreHamu.

Mogenb NpOMBbILLNIEHHON YCTAHOBKN A5t NPON3BOACTBA CEpPHON KucnoTbl. Moaenb
neun ana obxura msBecTHsAKa. Konnekumm npoaykumi CUNMKaATHOW MPOMbILLIIEHHOCTH
(cTekna, dbapdopa, hasaHca, uemeHTa pasnuyHbiX Mapok 1 ap.).

BsaumopencTemne a3oTHOM U KOHLEHTPMPOBAHHOW CEPHOM KUCMNOT C MeTannamu.

"opeHue dochopa n pacTBOpeHne NpoaykTa ropeHns B BoAe.

Mony4eHune n ceoncTea amOTEPHOro rmapokecuaa.

HeobpaTtumbi rugponms kapbuga kanbumsi.

Ob6paTtnmbi rMaponnM3 conen pasniMyHoro Tuna.

AnekTponuTUYeckaa  Aguccouuvaums. OnekTponuTbl n HEeaNeKTPOUTLI.
anekTponuTudeckas gmccoumnaums. MexaHnambl 3NEKTPONUTMYECKOM Auccoumauumn ans
BELLECTB C pasfiMyHbIMKM  TUNaAaMM  XUMUYECKOW CBA3W. [mnapaTMpoBaHHbie W
HermgpaTupoBaHHble MOHbL. CTeneHb anekTponuTuyeckon amccounaumm. CunbHble w©
cnabble anekTponuTbl. OCHOBHbIE MOMOXEHUS TEOPUN IMEKTPONUTUYECKON AMCCOoLMaLM.
KncnoTbl, OCHOBaHUSA 1 CONU Kak 3NeKTPONUTbI.

HdemoHcmpauuu

PacTtBopMOCTb BELLECTB B BOAE.

CobupaHune rasoB METOAOM BbITECHEHUSI BOAbI.

PactBopeHne B Boge CEPHOWN KUCNOTbI U CONen aMMOHUS.

O6pasubl KpuctannorMapaTos.

M3roToBneHne rmncoBon NOBSA3KMU.

McnbiTaHne pacTBOPOB  9NEKTPOSIMTOB M HEJNEKTPOSNIMTOB  Ha  npegmer

anccoumaumn.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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3aBMCUMOCTb CTEMEHN 3NEKTPONUTUYECKON AMccoumanmm YKCYCHOM KUCHOTbl OT
pasbaBneHunsa pacTeopa.

[BMKXeHne OKpaLleHHbIX MOHOB B 3fIEKTPUYECKOM Mosie.

MpuroToBneHne XecTkon BoAbl U YCTPaHEHUE ee KEeCTKOCTH.

NOHUTBI.

O6pasubl MUHeparbHbIX BOL4 Pa3fIMYHOIO Ha3HayYeHus:.

JlabopamopHbie onbimbi

3akarika n oTnycKk cTarnw.

O3HakomIieHne co CTPYKTypamun ceporo u 6enoro vyryHa.

PacnosHaBaHue pyp xenesa.

McnbiTaHne pacTBOPOB KUCIOT MHAUKATOPaMM.

BsaumopencTemne meTtansnos € KACIIOTaMu.

BaaumopencTemne KNCNOT C oKcuaamMu MeTarnsos.

B3saumopgencreme KUCNOT C OCHOBAHUAMM.

B3saumopgencreme KUCNOT C CONAMM.

McnbiTaHne pacTBOPOB LLenoven nHamMkaTopamu.

B3anmopencteue LWenovem ¢ Consamu.

PasnoxeHne HepacTBOPUMbIX OCHOBaHUN.

B3saumopgencrtesme conen ¢ metannamm.

BaaumopencTteue conen gpyr ¢ Apyrom.

M'maponus conen pasnnMyHoOro Tuna.

lpakmu4eckue 3aHssMus

MonyyeHune, cobmpaHmne n pacno3HaBaHWe rasos.

PelweHune akcnepmMMeHTanbHbIX 3agav.

lNMpoghunbHbie u npogheccuoHasibHO 3Ha4YUMbIe 3/IeMeHMbI COOep)KaHUsl.

Koppo3usi MeTanmnoB: XMMU4eckas 1 anekTpoxmmmyeckasa. 3aBUCMMOCTb CKOPOCTU
KOppO3nn OT YCNOBUM OKpyxatowen cpedbl. Knaccuukaumsa kopposun meTtansoB Mo
pasnu4yHbiM NpuaHakam. Cnocobbl 3aLMTbl METANMOB OT KOPPO3UM.

Mpon3BoaCTBO YyryHa 1 ctanu.

lMonydyeHne HemeTannoB @pPakUMOHHON MNEPEroHKOM >KMAOKOro Bo3dyxa W
31EeKTPONN30M PacTBOPOB UMM PacniaBoB dNIEKTPOSNIUTOB.

CunukatHasi NPOMbILLNEHHOCTb. [1pOM3BOACTBO CEPHOM KUCNOTHI.

MpaBuna pas3baBneHnsa cepHoW KUcnoTbl. Mcnonb3oBaHMe CEpHOW KUCNOTbl B
NPOMbILWEHHOCTU. Egkue wenoun, nx ncnonb3oBaHne B NPOMbILLIIEHHOCTU. [awweHas n
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HerawleHas M3BecCTb, UX NPUMEHeHne B cTpouTenbcTBe. 'mnc n anebactp, runcoBaHue.
lMoHATMe o pH pacTteBopa. KucnoTtHas, wenoyHas, HenTpanbHasa cpefa pacTBOpPOB.

1.5 Xummnuyeckue peakuum

Knaccudmkauma xummumyeckux peakumn. Peakuum coeauHeHus, pasnoxXeHus,
3amelleHmns, obmeHa. Katanutmnyeckue peakuun. Obpatnmble n HeobpaTuMble peakumu.
"OMOreHHble 1 reTeporeHHble peakunn. IK30TepMuyeckue n SHAOTEPMUYECKME peakuunu.
Tennoson adpdPeKT XMMUYECKNX peakumi. TepMoXMMUYeckne ypaBHeHUS.

OKMCNUTENbHO-BOCCTAaHOBUTESbHbIE peakuum. CteneHb OKMCIEHUS.
Okucnutenb U BoccTaHoBrieHue. BocctaHoBuTenb M okucrieHne. MeToq aneKTPOHHOro
BGanaHca ansa cocTtaBreHns ypaBHEHUN OKUCIINTENBbHO-BOCCTAHOBUTESbHbBIX PeaKLm.

CKOpOCTb XMMUYECKUX peakuuin. [MoHATME O CKOPOCTU XMMUYECKMX peakunm
3aBNCUMOCTb CKOPOCTU XUMUYECKUX peakunin OT pasfiMyHbiX (akTopoB: npuponbl
pearmpyoLmnx BELLECTB, nx KOHUEHTpaLmu, TemnepaTtypbl, NOBEPXHOCTM
COMPUKOCHOBEHWS U UCMOMb30BaHNA KaTanm3aTopoB

O6paTumocTb XMMu4yeckux peakumum. Obpatumble M HeobpaTUMble peakuunn
Xnmunyeckoe paBHOBECHE U CNOCODbLI ero CMeLLEHMS.

HdemoHncmpauuu

Mpumepbl HeobpaTUMbIX peakuwmn, nayuimx ¢ obpasoBaHMeM oOcajka, rasa wunu
BOAbl.

3aBMCUMOCTb CKOPOCTU peakuumn OT NpMpoabl pearnpyowmx BeLecTs.

BaaumopencTemne pactBOPOB CEPHOM KUCMNOTbI C pacTBOpamMu TUocynbgarta HaTpus
pasnUYHOM KOHUEHTpaunn n Temneparypsbi.

Moaernb KunsLwero cros.

3aBUCMMOCTb CKOPOCTU XMMWYECKOW peakumm OT NPUCYTCTBUS KaTanusatopa Ha
npuMepe pasfoXeHus nepokcuga BOOOPOAA C MOMOLBD AMOKCMAA MapraHua u
KaTanasbl.

Mogenb anekTponusepa.

Mopenb anekTponn3HON BaHHbI A5 MONyYeHUS antoMUHUS.

Mopfenb KOMOHHbI CMHTE3a amMmnaka.

JlabopamopHbie onbimbi

Peakuus 3amelleHna meam xxenesom B pacTBOpe MeHOro Kynopoca.

Peakuun, ngyuwme c obpasoBaHnem ocagka, rasa unm Boapl.

3aBUCMMOCTb CKOPOCTH B3aMOOENCTBUS COSITHOM KUCIOTbI C MeTannamMm oT UX

npupoabl.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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3aBMCMMOCTb CKOPOCTU B3aMMOLENCTBUS LUHKA C CONSAHOM KUCINOTOW OT ee
KOHLIeHTpauumw.

3aBMCUMOCTb CKOPOCTU B3ammopencTeunsa okcmaa megm (ll) ¢ cepHon kucnoTtomn ot
TemnepaTypbl.

lpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MoHaTMe 06 anekTponuse. OJONEeKTpPonM3  pacnnaBoB. OMEKTPONM3  pacTBOPOB.
OneKkTponuTnuyeckoe nosiydyeHne antoMunHus. lNpakTnyeckoe npuUMeHeHue SMeKTponmaa.
ManbBaHonnacTuka. NaneBaHocTernsa. PacdmHnpoBaHue UBETHBIX METANOB.

Katanua. [oMoOreHHble ©n  reTeporeHHble  Katanmsatopbl.  [1lpomoTopbl.
Katanutnyeckune agbl. MHIMOGUTOPLI.

Mpon3BoACTBO aMMuMaka: cbipbe, annapartypa, HaydHble NPUHLMMbI,

2 OPTAHUYECKAA XUMUA

21 OCHOBHbIE TMNOHATUA OpPraHM4YeCKoM XMMUU U TeopUA CTPOEHUA
OpraHu4YecKkmnx coeauHeHun

NMpeameT opraHnyeckon Xumum. [pnpogHble, UCKYCCTBEHHbIE N CUHTETUYECKNE
opraHuyeckne BewecTtsa. CpaBHEHME OpraHMYEeCKNUX BELLLECTB C HEOPraHUYECKUMMN.

BaneHTHOCTb. XuMMYECKOE CTpOEHME KaK nopsiaoK COoedMHEeHUst aToMOB B
MOJIEKYSIbl MO BaNIEHTHOCTW.

Teopusa cTtpoeHusi opraHmyeckux coeamHeHun A. M. BytnepoBa. OcCHOBHble
NMOMOXEHNA TEOpPUN XUMUYECKOro cTpoeHust. WM3omepuss 1M um3omepbl. Xumuyeckue
doopmyIibl U MOAENN MOSEKYS B OPraHNYeCcKOn XMMUN.

Knaccucdpumkauma opraHmyeckux BewectB. Knaccudukaums BewectB Mo
CTPOEHUIO YIrNepoaHOro cKkeneta Wu Hanuuuiw QYHKUMOHanNbHbIX rpynn. Fomonorn wu
romororus. Havyana HomeHknatypbl IUPAC.

Knaccucdukauma peakumm B opraHM4YecKom XMmMuum. Peakuuum npucoegumHeHus
(rMapvpoBaHusA, ranoreHMpoBaHus, [MAPOranoreHMpoBaHng, rmugpataumm). Peakuum
oTWenneHnsa (gernapupoBaHns, OernaporanoreHnpoBaHus, gernmgpatauum). Peakumm
3amelleHus. Peakummn nsomepmsagmn.

HdemoHcmpauyuu

Mogenu Mmonekyn roMmosioroB U U3SOMEPOB OPraHNYECKNX COeANHEHUN.

KauectBeHHOe o0OHapyXeHue yrnepoga, Bogopoda W xfiopa B Monekynax
OopraHN4yecknx coeanNHEHNN.

JlabopamopHsbIl onbim

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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N3rotoBneHne mogernen Monekyn opraHM4eckmux BeLLEeCTB.

lMpoghunbHble u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUS.
lMoHaTue o cybecTpaTe n peareHTe. Peakumm okMCneHnsa U BOCCTaHOBMNEHNS OpraHNYeCcKmx
BewecTB. CpaBHeHMe Knaccudukauum coeauvHeHUn W Krnaccudukauun peakumin B
HeopraHM4Yeckom N OpraHN4YeCcKon XMMUN.

2.2 YrneBopaopoAbl U UX NPUPOAHbIE UCTOYHUKN

AnkaHbl. ArnkaHbl: rOMONOrM4eckuUn psi, U3oMepus U HOMEHKNnaTypa arikaHos.
XnMmunyeckme CBOWCTBa arnkaHoB (MeTaHa, 9TaHa): ropeHue, 3aMelleHue, pasroxeHue,
aerngpvpoBaHue. lNpumeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AnkeHbl. OTUNEH, ero nosnyyeHne (germgpupoBaHvemMm ataHa, Aenonumepusaumnen
nonuaTtuneHa). fomonornyecknin psag, N3omMepusi, HOMEHKNaTypa ankeHoB. XUMU4eckune
CBOMCTBaA 3TUMEHAa: ropeHne, KadyecTBeHHble peakuumn (obecLBeynBaHne GpPoOMHON BOAbI U
pacTtBopa nepMaHraHarta kanus), rmgpataums, nonmmepusaums. NpumeHeHne atTuneHa Ha
OCHOBE CBOWCTB.

OneHbl n Kay4dyku. NoHATME O AMeHax Kak yrneBogopodax C ABYMS ABOWHbIMU
cBasamn. ConpsbkeHHble AueHbl. Xumuyeckue cBoucTBa OytagueHa-1,3 n umsonpeHa:
obecuBeunBaHve OpoMHOW BOAbI W NONUMEpPU3aUMs B Kayyyku. HaTypanbHbii U
CUHTETUYECKNE Kayyykn. PeanHa.

ANKWHBI. AueTuneH. XnumMmunyeckme cBoOWCTBa aueTuneHa: ropeHue,
obecuBeunBaHne OpoMHOM BOAbI, MPUCOEOMHEHUA XNOPOBOAOPOAA W ruapatauus.
MpumeHeHne aueTuneHa Ha ocHoBe CBOMCTB. MexknaccoBasi Usomepus ¢ ankagmeHamu.

ApeHbl. BeH3on. Xumunyeckne cBonctBa 6eH3ona: ropeHne, peakunmn 3ameLleHuns
(ranoreHupoBaHue, HuTpoBaHue). NpumeHeHne 6eH3ona Ha OCHOBE CBOWNCTB.

MpupoaHble NCTOYHUKN yriieBoaopoAaoB. [pupoaHbIv ras: cocTas, NPUMEHEHNE
B KayecTBe Tonsnmea.

Hed1b. CoctaB n nepepabotka HedTu. [NeperoHka HedTn. HedpTenpoaykThl.

HdemoHcmpauuu

[lOpeHune meTaHa, 3TuUneHa, aueTuneHa.

OTHoweHMe MeTaHa, aTuneHa, aueTuneHa n 6eHsona K pacTBopam nepmMaHraHarta
Kanus n 6pomHoM BoAeE.

MonyyeHue aTuneHa peakumen germaparauun ataHona, auetuneHa — ruaposnim3om
kapbuaa kanbums.

PasnoxeHne kayyyka npuv HarpeBaHuW, WUCMNbITaHWE MNPOAYKTOB PasfoXeHUs Ha
HenpeaenbHOCTb.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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Konnekuusa obpasuoB HedbTn 1 HedpTenpoaykToB. Konnekumnsa «KameHHbIn yronb u
NpOAYKUUSA KOKCOXMMUYECKOrO NMPon3BOACTBaY.

JlabopamopHbie onbimbi

OsHakomneHue ¢ konnekumen obpasLoB HeTU 1 NPOAYKTOB ee nepepaboTku.

O3sHakomneHue ¢ Konnekumen kaydqykoB 1 obpasuamm n3genum n3 pesuHoi.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOepP)KaHUS.
Mpasuno B. B. MapkoBHukoBa. Knaccudumkauunsa n HasHavyeHne kayvykos. Knaccudukauma
N Ha3HayeHue pe3uH. BynkaHusauna kaydyka.

lMonyyeHne auetuneHa nNUPoOSIM3OM MeTaHa U KapbuaHbliM crnocobom. Peakuusa
nonumepusaumm BuHUNxnopuga. NonuBMHUNXIOpMA U ero npumeHeHue. Tpumepusaums
aueTuneHa B 6eH3on.

MoHatne o6 akcTpakumn. BoccTaHoBneHve  HUTpoGeH3oma B aHWUIIMH.
Fomonornyeckun psag apeHos. Tonyosn. HuTpoBaHue Tonyona. TpoTus.

OCHOBHble HanpaBneHns NPOMBbILLSIEHHOW NepepaboTKn NPUPOLHOro rasa.

MonyTHbIN HeTAHOW ras, ero nepepaboTka.

lMpouecchl NPOMbILWNEHHON NepepaboTkn HEPTUN: KPEKUHT, pudopMuHr. OKTaHoBOE
4ncno 6GeH3MHOB 1 LLeTaHOBOE YMCIIO AN3ESTbHOro TONMMBA.

Kokcoxummyeckoe NponsBOACTBO M €ro NpoayKLUms.

2.3 Kucnopopacopaepxawme opraHu4eckme coeguHeHus

CnupTbl. [lonyyeHne aTaHona 6poxeHMeM T[foKO3bl M ruapaTaumen aTureHa.
'mapokcunbHaa rpynna Kak OyHKuuoHanbHas. [MoHATMEe O npeaenbHbIX OAHOATOMHbIX
cnmptax. XMMuMyeckMe CBOWCTBaA 3dTaHOMa: B3auMOOEeWCTBMe C HaTpuem, obpasoBaHue
NPOCTbIX U CNOXHbIX 3(PNPOB, OKUCNEHNe B anbaerng. NpumeHeHne aTaHona Ha OCHOBe
CBOWNCTB. ANKOronmam, ero NocrneacTBus Ang opraHM3mMa YernoBeka v npegynpexaeHue.

MuuepuH Kak npeacTaBUTESlb MHOrOATOMHBIX CIMPTOB. KayecTBEeHHaa peakums Ha
MHOroaToMHble cnnpThl. NMpuMeHeHne rmuuepuHa.

®PeHon. dusnyeckme n xuMmn4eckne cBonCTBa peHona. BsaanmHoe BnusHne atomos
B Monekyne deHona: B3auMOAENCTBME C TMAPOKCUMAOM HATPUA U a30THOM KUCHOTOW.
lMpumeHeHve heHona Ha OCHOBE CBOWUCTB.

Anbpermpabl.  [loHaTme o6  anbgermpgax.  AnbgerygHas — rpynna Kak
dyHKUMOHanNbHasa. dopmanbaerng M ero CBOWCTBA: OKUCIIEHME B COOTBETCTBYHOLLYHO
KMCNOTY, BOCCTAHOBMEHME B COOTBETCTBYWOWMN cnupT. [lonyyeHne anbgerngos
OKUCINEHNEM COOTBETCTBYIOLWNX cnnpToB. lNpumeHeHne copmanbaernga Ha OCHOBE €ero

CBOWCTB.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Kap6oHoBble kucnotbl. [loHATME O kapboHOBbIX kucrnotax. KapbokcunbHas
rpynna kKak yHKUMoHanbHas. [omonormdeckun psg  npeaenbHbiX  OOHOOCHOBHbIX
KapboHoBbIX KucnoT. [lonyyeHne KapOOHOBLIX KUCMOT OKUCIIEHMEM anbAernios.
XvMnyeckme CBOMCTBA YKCYCHOM KUCIOTbI: 06LMe CBOMCTBA C MUHEPASbHbIMU KMCOTaMu
n peakumsa atepudukaumn. NprumeHeHne yKCycHOM KMCNOTbl HA OCHOBE CBOMCTB. Bbicline
XUPHbIE KUCNOTbI HA NpUMepe NanbMUTUHOBOMW U CTEAPUHOBOM.

CnoxHble 3cupbl U Xupbl. [lonyyeHne CrnOXHbIX 3UPOB peakumen
atepucpmkaummn. CnoxHble 3cupbl B npupoge, ux 3HadeHue. lNMpumeHeHue CrnoXHbIX
3MpPOB HA OCHOBE CBOWNCTB.

Kupbl kak cnoxHble adupbl. Knaccuukaumsa >XMpoB. XMMUYEcKMe CBOWCTBA
XWPOB: MOPONU3 M TMAPUPOBaAHME XUOKUX XMPOB. [MpMMEHEHME XUPOB Ha OCHOBE
ceBoncTtB. Mbina.

Yrnesoabl. YrneBoabl, UX Knaccudukaumsi: MOHocaxapuabl (rnokosa, pykTosa),
Ancaxapuabl (Caxapo3sa) u nonucaxapuabl (Kpaxman u Lennionosa).

[noko3a — BewectBO C [AOBONCTBEHHOM OYHKUMEN — anbaerngocnupr.
XnMunyeckme CBOMCTBA [IHOKO3bl: OKUCIEHWE B MIOKOHOBYHKO KUCAOTY, BOCCTaHOBIIEHNE B
copbuT, cnnptoBoe bpoxeHune. lNpumeHeHne rmioKo3bl Ha OCHOBE CBOUCTB.

3HayeHne yrneBodOB B XXMBOW NPUPOAE U XMU3HWU YeroBeka. [MoHATME O peakumsix
NONIMKOHAEHCAUMM W TMOpoONM3a Ha nNpuMepe B3aMMONpPEBPALLEHUI: [IOKO3a <«
nonmcaxapua.

HdemoHcmpauuu

OkucneHuve cnupTa B anbgerua.

KauecTBeHHbIE peakumm Ha MHOroaTOMHbIE CMUPTHI.

PactBopumocTb oeHona B BoAe nNpu 0Obl4HON TeMnepaType U HarpeBaHuu.

KayecTBeHHble peakumn Ha oeHorn.

Peakumns cepebpsiHoro sepkana anbgerMaoB v roKo3bl.

OkucneHve anbAerngoB U rMOKO3bl B KUCMAOTY € NoMoLbto ruapokenga megu (I1).
KayecTBeHHas peakuus Ha kpaxman. Konnekums apupHbIX Mmacen.

JlabopamopHbie onbimbi

PactBopeHue rnuuepuHa B Boge 1 B3aumogencrame ¢ rmgpokengom meam (I1).

CBoKCTBa YKCYCHOWN KMCNOThI, 06LIMe Co CBOMCTBAaMU MUHEParnbHbIX KUCAOT.

[lokasaTernbCTBO HeNnpeaenbLHOro Xxapakrepa Xuakoro xupa.

BaanmopencTeume rmiokosbl U caxaposbl ¢ rmgpokengom meam (I1).

KauecTBeHHas peakuust Ha Kpaxmarn.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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lNpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MeTunoBbIN CNUPT MU €ro UCNoSiIb30BaHME B Ka4ecTBe XMMMUYECKOTO CbipbHA. TOKCUYHOCTb
MeTaHona M npaeuna TeXHUKN 6e3onacHoCcTn npu pabote C HUM. STUNEHITIMKOSb U ero
npuMeHeHne. TOKCMYHOCTb 3TUNEHTIMKONSA 1 NpaBuna TexXHUKK 6esonacHocTy npu paboTe
C HUM.

Mony4eHue ceHona 13 NPoaYKTOB KOKCOXMMUYECKOro Npon3BoacTea n n3 6eHsona.

MonukoHgeHcauma dopmansgernga ¢ deHonoMm B eHonodopmansaeruaHyto
cmony. Auetanbgerng. NoHsATME O KeToHax Ha nNpumepe aueToHa. NpumeHeHne aueToHa
B TEXHMKE U MPOMBILLSIEHHOCTW.

MHoroo6pasne kapboHOBbIX KMCIOT (LUaBENEBOW KUCMNOTbl Kak [BYXOCHOBHOM,
aKpUoOBOWM KUCIOThI Kak HenpeaenbHon, 6EH30MHOM KUCNOTbI KaK apoOMaTUYECKON).

lMneHkoobpasyowmne macna. 3ameHa XUPOB B TEXHUKE HEMNULLEBBLIM CblPbEM.
CuHTeTUYeckne MotLmne cpeacTaa.

Mono4Hokucnoe 6poxeHue rnoko3bl. KucrnomonoyvHble npoaykTel. CunocoBaHue
KopMoB. HuTpoBaHue uenntonosbl. [TMpoKCUnmH.

2.4 AsoTcoaepxalme opraHu4yeckme coeauHeHuUs

AmuHbI. TNoHATMEe 006 amuHax. Anudatmyecknme amuHbl, UX Knaccudukauus um
HOMeHKNnaTypa. AHWNWH KakK opraHuyeckoe OCHoBaHue. [lonyyeHne aHunNMHa w©3
HUTpobeH3ona. NNpuMeHeHNe aHMNMHa Ha OCHOBE CBOWCTB.

AMMHOKUCIOTbI. AMWHOKUCIIOTBI  KaK  aMdOTepHble  AUYHKLMOHAmNbHbIE
opraHuyeckne coeauvHeHusa. XUMu4eckue CBOMCTBA aMMHOKUCIIOT: B3auMMOOEWCTBUE C
LLlenoYamMu, KACoTaMn 1 gpyr ¢ Apyrom (peakuusi nonvkoHaeHcaumn). MNentngHas cBsasb
n nonunenTuabl.

MpuMmeHeHne aMMHOKMCITIOT HA OCHOBE CBOWCTB.

Benku. [lepBuyHas, BTOpUYHAsA, TpPeTUYHaAs CTPYKTypbl 6enkoB. Xumunyeckue
cBOKCTBa OEnKOB: ropeHne, geHaTtypauma, rmgponms, LBeTHble peakumn. buonornyeckune
dyHKUUKN Genkos.

HdemoHcmpauuu

B3anmogencrtene ammmnaka v aHuUnmnHa ¢ CONAHOM KUCNOTOM.

Peakuus aHunuHa ¢ 6poMHoN BOAOMN.

[lokasaTenbCTBO HaNNuMs PYHKLUMOHAIbHbIX FPYNMn B pacTBOpPax aMUHOKUCIIOT.

PactBopeHune n ocaxaeHue 6enkos.

LiBeTHble peakumn 6enKkoB.

[[OpeHne NTuYbLEero nepa v LWePCTAHON HUTW.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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JlabopamopHbie onbimbi

PactBopeHune 6enkoB B BoAE.

O6HapyxeHne 6enkoB B MOIOKE U MACHOM ByrnboHe.

[eHaTypaunsa pactBopa 06enka KypuvHOro fmnua CcCnmpToM, pacTBopamMu CoOnew
TSOKENbIX

MeTarnmnoB 1 NPU HarpeBaHUN.

llpakmu4eckue 3aHssMus

PeweHne akcnepuMMeHTanbHbIX 3adad  Ha MAEHTUUKAUMIO  OpraHU4ecKux
COE€NHEHNN.

PacnosHaBaHue nnacTmacc 1 BOMOKOH.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4yuMble 3J51eMeHMbl COOep)KaHUS.
AMUHOKanpoHoBasa kucnota. KanpoH kak npegcrtaBuTenb MNONMAMUAHbLIX  BOJIOKOH.
Wcnonb3oBaHne rugponusa 6enkoB B MpOMbIWEHHOCTU.  [lonuBuHUNXNopua,
nonuteTpadpTopaTuneH (TednoH). PeHonodopmanbaerngHblie nnactmaccel. Llennynouva.
[MpoMbILLIEHHOE NPON3BOACTBO XMMUYECKNX BOSTOKOH.

Paspen 2. bBuonorus:

BBeneHue

O6bekT nzydeHus buonormm — xumBas npypoaa. NpusHakm XnBbIX OPraHM3MoB 1 1X
MHOroobpasue. YpoBHeBas oOpraHu3auusi XMBOW npupoabl u asonwoums. MeTtoabl
no3HaHusa xmeon npupodbl. OOWMe 3akoHOMepHOCTU Ouonorun. Ponb Guonorun B
POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHbl MUpa W MPaKkTUYeCKOW
JesaATenbHOCTU JI0OEN.

3HayeHne Ouonormm nNpu OCBOEHMM npodeccun n cneumanbHOCTEN CpeaHero
npocpeccrnoHanbHOro obpasoBaHus.

HdemoHcmpauyuu

Buonornyeckne cuctembl pas3HOro YPOBHS: KMeTKa, OpraHuam, nonynauus,
akocuctema, bruocdepa.

LlapctBa xwnBown npupogbl.

1. YYEHUE O KITETKE

Xumunyeckas opraHusaums Knetku. Knetka — anemeHTapHas XuBasd cuctema u
OCHOBHas CTPYKTYPHO-(OYHKLMOHANbHas efuHuua BCeX XWMBbIX OpraHuM3moB. Kpamkas

ucmopus U3ydYeHus Kiemku.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Xvmunyeckast opraHmsaumsa knetkn. OpraHMdeckne u HeopraHMYeckne BeLlecTBa
KNeTKM M XUBbIX OpraHusMoB. benku, yrnesoabl, NUNnAbl, HYKNEUHOBbIE KUCMOTbl U UX
posib B KIeTKe.

CtpoeHune un cyHKUMKM KneTku. [MpokapnoTnyeckme n 3yKapuoTUYECKUE KIETKM.
Bupycbl kak HeknetoyHas dopMa XM3HM U KX 3HaveHune. bopbba € BUpPYCHbIMUK
3abonesaHuamun (CMNA0 v ap.) Untonnasma n knetodHaa membpaHa. OpraHonabl KNeTKW.

ObmeH BellecTB U npeBpaleHWe 3Heprum B KneTke. [lnactnyeckun wn
3HepreTnYeckmn obMeH.

CtpoeHne u dyHkumn xpomocom. [AHK — Hocutenbs HacnegcTBeHHOM
nHdpopmauuun. Pennukauunsa OHK. 'eH. T'eHeTnyeckun koq. bnocuHTtes 6enka.

XusHeHHbI uukn knetkn. Knetkm m unx pasHoobpasne B MHOrOKIIETOYHOM
opraHusme.

LupgbepeHyuposka kriemok. KnetoyHast Teopust CTPOEHUS OpraHnN3mMoB.

MwuTo3. LinTOKMHES.

HdemoHncmpauyuu

CTtpoeHune u cTpykTypa benka.

CtpoeHune monekyn AHK n PHK.

Pennukaunsa OHK.

CxeMmbl aHepreTnyeckoro obmeHa n 6uocuHTesa benka.

CTpoeHne KneTok MNpoKapuoT M 3yKapuoT, CTPOeHMe M MHoroobpasune KneTok
pacTteHuin

N XXUBOTHbIX.

CTpoeHue Bupyca.

doTorpacum cxem CTpoeHUsT XPOMOCOM.

Cxema cTpoeHusi reHa.

MwuTos.

2. OPTAHN3M. PASMHOXEHUWE N NHOMBWOYAJIIbHOE PA3SBUTUE

OPIrAHM3MOB

PasmHOXeHne opraHuamoB. OpraHuam — egunHoe uenoe. MHoroobpasne
opraHnamoB. Pa3mMHOXeHne — BakHelllee CBOWCTBO >XMBbIX OpraHu3amoB. [lonosoe u
b6ecnonoe pasmHoxeHne. Menos. ObpasoBaHne NOOBLIX KNETOK N ONNOLOTBOPEHME.

MHauBuayanbHoe pasBuTME oOpraHuamMa. OMOpPMOHarbHbIA 3Tan OHTOreHesa.
OcHoBHble cTagun 3ambpuoHanbHOro passutus. OpzaHozeHe3. [locmambpuoHanbHoe
passumue.
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CxonctBo  3apogplier npeactaBuTeNnen  pasHbiX Pynn  MNO3BOHOYHBLIX — Kak
CBMOETENbCTBO WX 3BOMIOLMOHHOIO poacTBa. [MpuuvHbl  HapyleHWn B pasBUTUM
OpraHM3moB.

MuguBuayanbHoe pasBuTMe  4enoBekKa. PenpoayktneHoe  3400poOBbe.
Mocneacteus BRAUSIHUS  ankoronsi, HWKOTWHA, HAPKOTUYECKUX BELLECTB, 3arpsi3HeHusI
cpenbl Ha pa3BUTUE YernoBeka.

HdemoHcmpauyuu

MHoroo6pasne opraHn3mMoB.

O6meH BeLWeCcTB 1 NpeBpaLLEHNE SHEPTUN B KINETKE.

doTOCHHTES.

[leneHne kneTku.

MwuTos.

Becnonoe pa3MHoXeHne opraHM3moB.

O6pa3soBaHune NOsOBLIX KMETOK.

Menos.

OnnogoTBOpeHne y pacTeHUM.

NHamBugyanbHoOe pa3sutmne opraHmama.

Tunbl NOCTAMOPNOHANBLHOIO Pa3BUTUS XKUBOTHbIX.

3. OCHOBbI TEHETUKWM U CENEKUWA

OCHOBbI y4eHUs1 O HacneaCTBEHHOCTU U U3MEHYUBOCTU. [[eHeTUKa — Hayka o
3aKOHOMEPHOCTSIX HacCNeACTBEHHOCTU UM U3MEH4YMBOCTU opraHmamoB. . MeHgenb —
OCHOBOMOSOXHMK reHETUKIN. [[eHeTMYecKkasi TEPMUHOMOMNA N CUMBOSMKA.

3aKOHbI reHeTukK, yctaHoBneHHble I. MeHgenem. MoHormbpmngHoe n aurnbpmaHoe
cKpelwimBaHne XpOMOCOMHasi Teopusi HacneacTBeHHOCTU. Bsaumodelicmeue 2eHos.
"eHeTuka nona. CuernneHHoe ¢ rosioM HacriedogsaHue. 3HaYeHNe reHeTUKN Onsa cenekumnm
N MeaguumHbl. HacneactBeHHble 6one3Hn YenoBeka, Nx NPUYNHBLI U NPOdUNAKTMKA.

3aKOHOMEpPHOCTM W3MEHYMBOCTU. HacneacTtBeHHasi, WNUM  reHoTUNU4Yeckas,
N3MeH4MBOCTb. MoaudukaumoHHas, N HeHacneacTBeHHas, U3MEHYMBOCTb. [eHeTuka
yenoseka.

leHeTka U1 MeauvuuHa. MaTtepuanbHble OCHOBbl  HacleACTBEHHOCTU U
N3MEHYMBOCTU. [[eHeTUKa M 3BOMIOLMOHHAs Teopust. [eHeTuka nonynauun.

OcHOBbI cenekuum pacTeHUMU, XMBOTHbIX U MUKPOOPraHM3MoB. [eHeTnka —
TeopeTnyeckass OcCHoBa cenekumn. OgomMallHMBaHME >XMBOTHbLIX W BblpallMBaHue
KyNnbTypHbIX pPacTEeHWW — HavanbHble 3Tanbl cenekuuu. Ydyenue H. W. Basunosa o
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LeHTpax MHOroobpasms 1 MPOUCXOXAEHMS KyINbTYpHbIX pacTteHun. OCHOBHble MeToAbl
cenekumu: rmbpunansaumnsa N NCKyCCTBEHHbIN 0TOOP. OCHOBHbIE JOCTUXKEHUS COBPEMEHHOM
cenekummn KynbTYpPHbIX pacTeHUA, AOMALLUHUX XXUBOTHbLIX U1 MMKPOOPraHW3MOB.

BruotexHonornsa, ee 4OCTUXKEHUS N NEPCNEKTUBLI Pa3BUTUSA. Omuyeckue acriekmal
Hekomopbix docmuxxeHul 6 buomexHosnoauu. KnoHupogaHue XueomHbix (rpobremsi
KITOHUPOBaHUS Hesl08€Ka).

HdemoHcmpauyuu

MoHornbpuaHoe n anrnbpmnaHoe ckpeLumBaHue.

[MepekpecT XpOMOCOM.

CuenneHHoe HacnegoBaHMe.

MyTtauum.

LleHTpbl MHOroobpasnsa 1 MNpPOUCXOXAEHUSI KyNbTYPHbIX PacTEHUA M OOMAaLLHMX
XWBOTHBbIX.

Mbpuansauus.

McKyCCTBEHHBbIN OTOOP.

HacnencteeHHble 60ne3Hn yenoseka.

BrnvaHue ankoronuama, HapkOMaHUN, KYypeHUs Ha HacneaCcTBEHHOCTb.

JlabopamopHoe 3aHsimue

CocTaBneHune NpocTeNLLMX CXEM MOHOMMOPMOHOIO U ANTMBPUAHOIO CKpeLBaHUS.

PelwweHune reHeTu4ecknx 3agau.

CocTaBneHune n aHann3 poaoCrioBHbIX

4. 3BOJIIOLUNOHHOE YYEHUE

NMpoucxoxaeHne u HavanbHble 3Tanbl Pa3BUTUSA XU3HU Ha 3emne. [MnNoTesbl
NPOUCXOXAEHUS  XWU3HWU. W3y4yeHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHMS,
pasBuUTUSE N CYLLEeCTBOBAHMS >XU3HM Ha 3emne. YCNOXHEeHWe XMBbIX OpraHM3MoB B
npouecce 3BOSOLNN.

MHoroo6pasue x1Boro mmpa Ha 3emne n CoBpeMeHHas ero opraHu3auus.

UcTtopusa pas3Butus 3BONMIOLUOHHBLIX uaen. 3HadeHne pabot K. JluHHes, XK. b.
Jlamapka B pasBuTMM SBOMOUMOHHBLIX MAeW B OGuonorun. OBOMOUMOHHOE y4yeHue Y.
[apsuHa.

EctectBeHHbI OTOOp. PoOnb  3BOMOUMOHHOIO y4vyeHuss B  hopmMmpoBaHMm
COBPEMEHHOWN eCTECTBEHHO-Hay4YHOW KapTUHbI MUpa.

MukpoaBoniouma wu Makpoasonwouus. KoHuenuua Buga, ero KpuUtepuu.
Monynsaums - CTPYKTypHas eavHuua Buaa u aBonounn. [OBuxyLimMe curbl 3BOMOLUN.
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CuHTeTn4eckas Teopunda 3BOJIHOLUUNN. MI/IKpOSBOJ'II-OLl,I/IFI. COBpeMeHHbIe npegcrasneHna o

BngoobpasoBaHunmn (C.C.YeTtBepukoB,

Jloka3aTenbcTBa 3BOSIOLINN.

. W.Wmanbraysen). Makpoasontouusi.

CoxpaHeHue buorioeu4eckoeo MHO2006pa3usi Kak OCcHoga ycmoudusocmu

6uocghepbl U rpozpeccusHo2o ee pasgumus. [NpuunHbl BbiIMUpaHus BUAoB. OCHOBHblE

HanpaBfieHMs1 3BOJIIOLMOHHOIO nporpecca. bumonorunyecknit nporpecc n Guonornveckuni

perpecc.
HdemoHcmpauuu

Kputepun Bnga.

CTpykTypa nonynsumu.

AfanTyBHble 0COGEHHOCTN OPraHM3MOB, NX OTHOCUTESbHbINA XapaKkTep.

OBOMOUMOHHOE ApeBo pacTUTesibHOro Mmmpa.

OBOMOUMOHHOE ApeBo XNBOTHOIo Mupa.

MpenctaBUTENM peaknx 1 ncHesaroLwmx BUOOB PacTEHNI U XKUBOTHbIX.

JlabopamopHoe 3aHssmue

OnucaHue ocoben ogHoro Bnga no Mopgosiormyeckomy Kputepuio

M3y4eHne npnucnocobneHHOCTM OpraHn3mMoB K cpee obutaHus

N3yueHne roMmonornyHbIX OpraHoBs, PYAMMEHTOB Kak JoKa3aTenbCTB 3BOOLUN
5. ICTOPUA PA3BUTUA KN3HWN HA 3EMIE

AHTponoreHea. dsonoums npnMaToB. COBpeMeHHbIe r’mnoTe3bl O NMPOUCXOXKXOAEHNN

yerioBeka. ,D,OKa3aTeJ'IbCTBa poacTBa 4eroBeka ¢ MIiekonntTarwmMmmn >XKMBOTHbIMW. OTan.l

3BOJTHOLNMN YernoBeKa.

YenoBeuyeckue pacbl. POACTBO 1 €QUHCTBO MPOUCXOXOEHUSI YEeNIOBEYECKUX pac.

Kputnka pacusma.

HdemoHcmpauyuu

L‘|eprI cXoacTtBa 1 pasnnyna 4yemnoBeka n XKNBOTHbIX.

L‘|eprI cxoacTBa 4YerioBeka n npnmMmaTos.

lMpoucxoxaeHne Yenoseka.

Uenoseyeckune pachl.

SKcKypcuu

MHoroo6pasvne BuOOB.

Ce30HHblE UM3MeHeHMs B nNpupode  (OKPeCTHOCTU

npocdeccrnoHanbHon obpasoBaTenibHOM opraHm3auunn).

EcTecTBEHHblE M WUCKYCCTBEHHbIE 3KOCUCTEMbI (OKPECTHOCTM NPOCheCCUOHANbHON

obpasoBaTenbLHON opraHn3aummn).
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MpumepHble TeMbl pedepaToB (OOKNAAOB), MHAUBUAYANbHbLIX MNPOEKTOB

(Xnumus)

* buoTtexHonorna n reHHasa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonorms kak npUOPUTETHOE HanpasBfieHWe pPasBUTUA Hayku W
npoussofcTea B Poccuinckon denepaumn.

» CoBpeMeHHbIe MeToabl 06e33apaxuBaHus BoAbI.

* AnnoTponus MeTarnsos.

* XnsHb n geatensHoctb [..MeHaeneesa.

* «[Nepuoanyeckomy 3akoHy byayuiee He rpo3nT paspyLLeHUEM...»

* CnHTes 114-ro anemeHTa — TpnyMd pOCCUNCKMUX PU3NKOB-SI4EPLLNKOB.

* MIsoTonbl BOgopoaa.

* Vicnonb3oBaHue pagnoakTUBHbBIX U30TONOB B TEXHUYECKUX Lensix.

* PeHTreHoBCKOE n3nyyeHne 1 ero NCnofb3oBaHne B TEXHUKE U MeauumHe.

* [Mnasma — yeTBEpPTOE COCTOSAHME BeLlecTBa.

* AMOpHbIE BeLLlECTBa B NpUpoaE, TEXHUKE, ObITY.

* OxpaHa okpyxawLlen cpegbl OT XUMUYECKOoro 3arpsisHeHud. KonumyecTtBeHHble
XapaKTepUCTUKK 3arpsisHEHNST OKpy»KatoLen cpeabl.

* MpumeHeHne TBEpOOro 1 rasoobpasHoro okcmaa yrnepoga (1V).

* 3awuTa 030HOBOrO IKpPaHa OT XMMMUYECKOTO 3arpsi3HEHUS.

* [pybogucnepcHble cuCTEMbI, UX Knaccudukaums W UCMONb30BaHWE B
npodeccuoHanbHON AeATENbHOCTMU.

» KocmeTunyeckue renu.

* [lpMmeHeHne cycneHsnm n SMyrbCUn B CTPOUTENLCTBE.

* MuHepanbl 1 ropHble Nopoabl Kak OCHOBa nUTocdepsbl.

» PactBopbl BOKpyYr Hac. Tunbl pacTBOPOB.

» Boga kak peareHT 1 cpega ansi XMmM4eckoro npouecca.

* XKusHb n gestenoHoctb C.AppeHuyca.

+ Bknag oTe4yeCTBEHHbIX Y4YeHblX B pasBUTUE TeopUn INEKTPONUTUYECKON
anccoumaumn.

* YCTpaHeHMe XeCTKOCTU BOAbl HA MPOMBbILLSIEHHbIX NPEaNPUSATUSIX.

» CepHas kucnorta — «xrned XmmMm4eckom NpOMbILLIIEHHOCTUY.

* Vicnonb3oBaHMe MUHeparbHbIX KUCNOT Ha NpeanpuaTnax pasnnu4Horo npodguns.

» Okcuabl 1 conm Kak CTpouTeribHble MaTepuansbl.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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* icTtopwus runca.

* [MoBapeHHasa cosb Kak XMMNYECKOe Cbipbe.

* MHoronvkumn kapboHat KanbLums: B NpUpoae, B NPOMbILLSIEHHOCTH, B ObITYy.

* Peakunn ropeHuns Ha Npon3BOACTBE 1 B ObITY.

* BupTtyansHoe mogenvpoBaHne XMMN4eCcKnx npoLieccos.

* QNEeKTPOnM3 pacTBOPOB 3MEKTPOSIUTOB.

» QNEeKTPonM3 pacnnaBoB 3f1eKTPOSIUTOB.

* [MpakTnyeckoe NpUMeHeHue anekTponusa: papuHMpoBaHue, rasibBaHoMNIacTuka,
ranbBaHoCTErus.

* MicTopusa nonyyeHus n NponsBoACTBa antOMUHNS.

* QNEeKTPONMTMYECKOE NonyveHre n padouHUpoBaHUE Meaun.

* XXusHb n gesarenoHocTb [.[JaBu.

* Ponb mMeTannoB B uUcTOpuM  4ernoBeyeckon  uusunmsauuun. Uctopus
OoTevYeCTBEHHOMW YepHon MeTannyprun. CoBpeMeHHoe MmeTannypruyeckoe nponsBoACTBO.

* NcTopuss oTeyeCTBEHHOM LBETHOW MeTannyprun. Ponb meTannos M crfnasBoB B
Hay4YHO-TEXHMYECKOM nporpecce.

* Kopposuns meTtannos 1 cnocobbl 3auTbl OT KOPPO3UMN.

* lHepTHbIe nnu 6naropogHble rasbl.

* Poxpatowime conm — ranorexsl.

* VicTopus LuBeCcKOM CNNYKN.

* VicTopu1si BO3HUKHOBEHUS U PasBUTUSE OPraHN4eCKoOn XMMUW.

* XXusHb n gesarenoHoctb A.M.bytneposa.

* Butanuam u ero kpax.

* Ponb 0Te4eCTBEHHbIX YYEHbIX B CTAHOBNEHUN N Pa3BUTUM MUPOBOIN OpPraHNYeCcKon
XUMUWN.

» CoBpeMeHHbIe NpeacTaBeHnst 0 TEOPUN XUMUYECKOTO CTPOEHMUS.

» JKONormyeckmne acnekTbl UCNONb30BaHWS YrNEeBOAOPOAHOIO Chipbsi.

* DKOHOMMYECKME acneKkTbl MEXAYHAPOAHOro COTPYAHMYECTBA NO MCMOMb30BaHMIO
yrneBo4OpPOAHOro Chipbsl.

* Nctopmna oTKpbITUA M pa3paboTKm rasoBbiX U HEPTAHbIX MECTOPOXOAEHUA B
Poccunckon ®enepauun.

* Xmus yrneBogopOAHOro Cbipbda 1 Mos Byaylias npodgeccus.

* YrneBo4opOAHOE TOMMMBO, €ro BUAbl U Ha3Ha4YeHue.

* CYHTETMYECKNE KayyyKN: UCTOPUS, MHOroobpasune 1 nepcnekTmBbI.
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* PesnHoTEXHMYEeCkOe NPOU3BOACTBO WM €ro pofib B HAYYHO-TEXHUYECKOM
nporpecce.

» CBapo4HOE NpoM3BOACTBO 1 POSib XMMUK YINEeBOLOPOAOB B HEM.

* HedpTb 1 ee TpaHCNOPTMPOBKA Kak OCHOBA B3aMMOBBLIFOLHOMO MEXAYHapOAHOro
COTpyAHN4YECTBa.

lMpumepHblie membI pe¢hepamoe (0oknados), uHousuOyasibHbIX MPOEKMoe
(Buonoeus)

» KneTto4Hasi Teopusi CTpoOeHUsA opraHM3mMoB. VICTopus 1 COBPEMEHHOE COCTOSIHME.

* HacnepncteeHHas nHgopmauunsa n nepegaya ee n3 nokoneH1s B NOKONEHME.

 ipamaTturyeckmne CTpaHuLbl B UICTOPUM Pa3BUTUS FTEHETUKN.

* Ycnexu coBpeMeHHON reHeTUKM B MeanUMHE U 34paBOOXPaHEHMMN.

* VicTopus pa3BuTus 3BONKOLMOHHBIX naen Ao Y.[dapsuHa.

» «Cuctema npupogbl» K.JIMHHESA 1 ee 3HayeHne ansa pa3sutusa duonoruu.

B pamkax nporpamMmmbl y4eO6HOM AUCLUNIINHBI Y o0y4yarowmxca opMUpyroTca
cnepyrolime NIMYHOCTHbIE pe3ynbTaThbl:

JIP 1 OcosHatowmi cebs rpaxkaaHNHOM U 3aLLMTHUKOM BENUKOW CTPaHbI.

JIP 7 OcosHatowmii NpMOpUTETHYHO LLEHHOCTbL JIMYHOCTM YENOBEKA; YBaXKatoLLNi
COBCTBEHHYIO N YyXXYI0 YHUKANbHOCTb B Pa3fiMyHbIX CUTyaumsax, BO BCEX hopmMax u Bugax
JEATENbHOCTW.

JIP 9 Cobnogatowmi 1 nponaraHaupyowmin npasuna 3gopoBoro n 6esonacHoro obpasa
XWU3HW, cnopTa; npegynpexaatoLwwmin nnbo npeogonesatoLLmii 3aBUCMMOCTIN OT ankorons,
Tabaka, NCUX0aKTUBHbIX BELLECTB, a3apTHbIX Urp 1 T.4. CoXpaHALWNN NCUXONOrMYecKyro
YCTOMYMBOCTb B CUTYaTUBHO CITOXHbIX UMM CTPEMUTEITbHO MEHSIIOLLIMXCSA CUTYaUMsIX

JIP 10 3aboTawmmncs o 3alumTe oKpyxatoLen cpebl, COOGCTBEHHON 1 YyXXOWN
©es3onacHoCTH, B TOM YUCe LUGPOBOMN.

JIP 18 OpraHn3oBaHHbI 1 AUCUUNIIMHUPOBAHHBIN B MbILLSIEHUN Y MOCTYMKaXx

6. TEMATUYECKOE NINAHUPOBAHUE

Mpn peanusaumn copepxaHus obweobpasoBaTtenbHOM Yy4YebHOM AUCLMMINHBI
«EcTtectBo3sHaHne» B npepenax ocsBoeHua OlOIN CINO Ha 6Gase OCHOBHOro o6uiero
obpasoBaHusa C nonydeHnem cpegHero odbuwero obpasoaHus (MMCC3) obwmun obbem
obGpasoBaTenbHOM NporpaMmmMbl cocTaBnsieT no crneumanbHoctaMm CIO TexHonorn4yeckoro
npocmna — 164 4vaca, BKMOYasa npakTnyeckne saHaTMa — 14 yacos, nabopaTopHbie
paboTbl — 18 yacoB, BHeayguTopHasa camocToaTenoHas paborta ctygeHTtoB — 43 vaca;
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KOHCYIbTaunn — 7 4acos.
6.1 O6bem y4yebHOM AUCUMNNNHBI U BUAbI y4eOHOW paboThbl
Bup yye6HoM paboThbl KonunyectBo
Yyacos
AyauTtopHble 3aHATUA. CoaepkaHue obyveHus
Paspen.1 Xumus
BeeneHue 2
Pasgen 1 O6was n HeopraHv4yeckas XMMus 32
1.1 XvMna — Hayka 0 BellecTBax 4
1.2 CtpoeHune atoma. [Nepunoguyeckmin 3akoH u lNeprnognyeckasa cuctema 4
xummyeckmx anemeHtoe [.. MeHaeneesa
1.3 CTpoeHue BellecTBa 2
1.4 Knaccudpmkauma HeopraHM4eckux BeLecTB 16
1.5 Xumunyeckne peakumu 6
Pasgen 2 OpraHmM4yeckas XMmMus 44
2.1 OCHOBHbI€ NOHATUS OPraHNYeCcKOM XMMMUUN N TEOPUS CTPOEHUSA OPraHNYEeCKUX 6
coeguHeHun
2.2 YrneBogopoabl U X NpUPOaHbIE UCTOYHUKM 12
2.3 Kncnopogcoaepalime opraHn4yeckne coeguHeHus 18
2.4 AsoTcogepalwme opraHmyeckne coeamHeHus 8
BHeayauTopHas camocTosiTenbHas paboTta
MoaroToBka BLICTYNMEHUA MO 3afdaHHbLIM TemaMm, AOKNagoB, pedepartos, 3cce, 23
WHAMBUAOYANbHOrO NPoeKTa C MCMOMb30BaHWEM WMHMOPMALMOHHbBIX TEXHOMOINA ”
ap.
KoHcynbTauuu 3
Utoro 104

NMpomexyToyHas atTecTauus B coopme andcepeHLMpoBaHHOro 3a4eTa, 2 cemMecTp

Pasgen. 2 Bunonorus

BeeneHue 2
1 Y4yeHue o knetke 10
2 OpraHuam. PasMHOXeHUe u nHansmayanbHOe pa3BuUTME OPraHn3mMoB 4
3 OCHOBbI FEHETUKN U cenekumnm 12
4 DBOMNOLIMOHHOE YYeHUne 6
5 Uctopwus passuTns xu3Hu Ha 3emne 2
Utoro 36
BHeayauTopHas camocTosiTenibHasa pabora
lMNogroToBKka BLICTYNMNEHUW MO 3afjaHHbLIM TeMaMm, OOKMagoB, pedepaTos, 3cce,
WHOUBMAYANbHOro NPoeKTa C UCMONb3OBaHWEM WH(OPMALMOHHBLIX TEXHOMOrMn u 20
Aap.
KoHcynbTauuu 4
60

lNMpomexyToyHaa atrectauus B chopme ancpcdhepeHUMpPOBaHHOIO 3a4eTa, 2 ceMecTp

Bcero no gucumnnuxe |

164
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6.2 Tematnyeckoe nnaHnMpoBaHue y4ebHoOn UCUUNIIHDI
Pasgen 1. Xumus
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obs3arensHas Har z |3 é x g %
§ Py3Ka, 4ac _ = § g 8 g i 8 s
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8§ ®ri 5| 5F85ce8 55 2| £ y 8 /3@ 88
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g ©29 $|/88k3SES235| & S128 (¢ 28
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= g1 >| & |cE g/ © 5= &
c =
1 cemecmp 78 60 18 23 3 | 104
BeedeHue OK
1 1 01,02,04,07
JIP 1,7,9,10,18
1 Hay4Hble MemoObl Mo3HaHUS eewecms U XuMmu4eckux seneHud. Porb CmpykmypHo- [1]c.34
aKcrnepumMeHma u meopuu 8 xumuu. ModenupogaHue XUMU4eCcKux 1/1 1/1 roeuyeckasi 1
npoyeccos. cxema
Pasden 1 O6was u Heop2aHu4YecKasi Xumusi OK
01,02,04,07
JIP 1,7,9,10,18
Tema 1.1 OCHO8HbIE MOHSIMUSI U 3aKOHbI 5 5) 2 7 1-3
1 OcHoseHble noHssmusi xumuu. Bewjecmeo. Amom. Monekyna. Obpa3sypb! [1]§71.1-1.2
Xumuyeckut anemeHm. [lpocmbie U CroXHbIe geujecmaa. sewiecms. Tabn.
OmmHocumernbHbie amoMHasi U MorneKynspHas macchl. Konudyecmeo 1/2 1/2 gusu4eckux
geujecmsa. 8€/1UYUH 8
Xumuu
2 OcHoBHble 3aKoHbl xumuu. Cmexuomempusi. 3aKOH COXpaHeHUs1 Macch! [1]181.3
seujecms. 3aKoH MOCMosIHCMea cocmasa 8elecme MosieKynsipHoU 2/4 2/4
cmpyKkmypbl. 3akoH Ago2adpo u crredcmeusi Ux Heao
CamocmosimernbHas paboma Ne1 Annomponusi. AnnomporHbie Cocmasumb
8udou3MeHeHUSs yanepooda. 2/2 OMnOpHbIU
KOHcnekm
3 PacuémHnbie 3adayu Ha ebl4ucieHue maccogol 0omu U Macch! Memoduueckoe| Cocmasumb
geujecmesa 8 pacmeope. Pacyémbi no xumu4eckum ¢popmynam u 2/6 216 obecneyeHue omyem o
yPaBHEHUsIM. pabome
Tema 1.2. lMepuoduyeckuli 3akoH u lMepuoduyeckasi cucmema OK
xumuyeckux anemeHmoe [.UN. Mendeneeea u cmpoeHue amoma 4 4 2 6 1-3 01,02,04,07
JIP 1,7,9,10,18
4 lMepuoduyeckuti 3akoH [.U. MerHOeneesa. [epuoduyeckuli 3aKoH U lMepuood. [1]1§2.1
rniepuoduyeckasi cucmema xumudeckux anemeHmos .. MeHderneesa . 2/8 2/8 cucmema Xum.
3/1eMeHmo8
5 CmpoeHue amoma u nepuoduyeckuli 3akoH .M. MeHdeneesa. 2110 | 2/10 lMepuood. [1] §2.2
CmpoeHue 311eKmMpPOoHHbLIX 060/104EK aMOMO8 37IEMEHMO8 MaribiX cucmema Xum.
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rnepuodos. OcobeHHOCMU CMPOEHUS 3/1EKMPOHHbLIX 060/104eK amomMo8 a51eMeHmos
anemMeHmos 6osbwux nepuodos (Mepexo0HbIX 31eMeHMos).
CamocmosimenbHasi paboma Ne2 SrnekmpoHHbIe KOHguaypauuu lMepuoo. WHAusudyansHo
amomo8 XUMUYECKUX 371eMEeHMO8. 2/4 cucmema Xum. e 3adaHue
3/1eMEeHmMos
Tema 1.3. CmpoeHue sewjecmea 2 2 2 4
Tunbi xumuyveckol ceasu. MloHHasi, KoganeHmHas , Memarnu4yeckasi Tabnuusl Tuner|[1] §3.1-3.4, 3.6
ces3b. AepeeamHble COCMOsIHUSA 8eujecms U 8000pOOHasi C8s3b. Xxumudeckoui
6 | JucnepcHble cucmemsil. 2/12 | 2/12 cessu
HucnepcHeble
cucmembl
CamocmosimernbHasi paboma: Ne3 [ToHssmue 0 KonnoudHbIX cucmemax. 2/6 Cocm. KOHcrekm
Tema 1.4. Boda. Pacmeopbl. dnekmponumu4veckasi duccoyuayusi OK
6 4 2 1 7 1-3 01,02,04,07
JIP 1,7,9,10,18
Boda. Pacmeopbl. PacmeopeHue. Qnekmponumu4veckas ouccoyuayusi. [1] §4.1-4.2
7 Bnekmponumsl u HeanekmMponuUMbl. Srekmponumuyeckas 2114 | 214
Ouccoyuayusi. CmeneHb anekmponumuyeckol ouccoyuayuu.
OcHoaHble 10/10XKeHUs1 meopuu 3riekmponumuyeckol duccoyuayuu.
CamocmosimenbHas paboma Ne4 CuribHble u criabble 351eKkmponums! Cocm. mabn.
17 CunbHble u
crabeble
3/1eKmponums!
lpuezomosneHue pacmeopa 3adaHHOU KOHUyeHmpauyuu. CocmaseHue Memoduueckoe| Cocmasumb
8 ypasHeHul duccoyuayusi KUcs1om, ocHogaHul u coned. 2116 | 2/16 u omyem o
OkucnumernbHo-80ccmaHo8UMerlbHble peakyuu. MamepuarnbHoe pabome
obecrieyeHue
JlabopamopHasi paboma Ne 1. Memoduueckoe| Cocmasumb
9 Peakuyusi uoHHo20 obmMeHa. 2/18 2/2 u om4em o
MamepuarsnbHoe pabome
obecrieyeHue
Tema 1.5. Knaccucpukayus Heopa. coeQuHeHuli u ux ceolicmea OK
10 4 6 2 12 1-3 01,02,04,07
JIP 1,7,9,10,18
Okcudbl u ux ceoticmsa. Coneobpa3syrowjue u Hecoreobpa3syroujue Tabn. [koHcriekm] [1 ]
okcudbl. OCHOBHbIe, aM@OmepHbIe U KUCIIOMHbIe OKcuObl. [NonyyeHue Knaccugpukayus| §5.2-5.5
10 | okcudos. OcHosaHus U ux ceolicmea, Knaccugukayusi rno pasnudyHbIM 2/20 | 2/18 Heop2aHUYeCKUX| un
npusHakam. Pa3noxeHue HepacmeopumMbix 8 800e 0cHogaHUl, coeduHeHul
€rocobbl MosTyyeHUs. Tabn. Okcudbl
CamocmosimernbHasi paboma Neb NoHsimue o pH pacmeopa. 18 Llikana pH [1] §5.4
Kucrnomnasi, weno4Hasi, HelimparnbHasi cpedbl pacmeopos.
JlabopamopHasi paboma Ne2 Memoduyeckoe| Cocmasumb
11 Bzaumodelicmeue wernoyeli ¢ conamu. Pa3noxeHue HepacmeopumMbixX 2/92 /4 u omyem no
ocHoeaHull. Nony4eHue u ceolicmea amgbomepHO20 2udpokcuda. MamepuarnbHoe pabome
obecriedyeHue
CamocmosimenbHasi paboma Ne6 OcobeHHocmu g3aumodelicmeusi 1/9
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KOHUeHmMpUposaHHOU cepHoUl U a30mHOoU KUCiom ¢ Mmemarsnamu.
Kucriomsi u ux ceolicmea. Conu u ux ceoticmea. Criocobbl nosy4eHus Tabn. [koHcnekm] [1]
12 | coned. 'udponus coned. 2124 | 2/20 Homenknamypa| §5.1,6.3,5.4
Kucrnom
JlabopamopHasi pabomaNe3. Memoduyeckoe| Cocmasumsb
13 B3zaumodelicmeue memarnsnos ¢ Kucinomamu. Baaumodelicmeue Kucriom 2126 2/6 u om4em 1o
¢ okcuGamu Memasnos. B3aaumodelicmeue KUC/I0m ¢ OCHO8aHUSIMU. MamepuarbHoe pabome
Bsaumodeticmsue Kucrom ¢ consimu obecrieyeHue
JlabopamopHasi paboma Ne4 Memoduyeckoe| Cocmasums
14 Bsaumodeticmesue conetli c memannamu. Bsaumodeticmeue coneti Opye 2/28 2/8 u omyem o
¢ Opyaom. 'uGponu3 coneti pa3fnu4yHO20 muna. MamepuarbHoe pabome
obecrieyeHue
Tema 1.6. Xumu4yeckue peakyuu 2 2 2 1-3
Knaccugukayusa xumudeckux peakyud. Tabn. [1] §6.1
15 2130 | 2/22 «Knaccucbukayu|  [koHcnekm]
9 XuM. peakyui)
CamocmosimenbHasi paboma Ne7 Xumudyeckoe pagHosecue U criocobbi Cocmasume
e20 cmeuweHus1 3asucuMoCmb CKOPOCMU XUMUYECKUX peakyuti om 2/11 KoHcnekm [1]
PasnuYHbIX ¢hakmopos. §6.3-6.4
Tema 1.7. Memannbl u Hememasnnbi 4 4 2 2 1-3
Memannbi. OcobeHHocmu cmpoeHusi amoMo8 U Kpucmarisos. lMepuod. [1]§7.1-7.3
16 | @usuyeckue u xumuveckue cgolicmea memarnos. Knaccugpukayus 2/32 | 2/24 cucmema Xum. o6
Memarsios ro pasuYHbIM MpU3HaKkam. 3/1eMeHmo8
CamocmosimenbHasi paboma Ne8 Kopposusi Memarinnos: xumuyeckas u 112 Cxema [1]§7.2
anekmpoxumuyeckasi. Crnocobbl 3awumsi Memasniog om KOppo3uu. Koppo3uu
Hememannei. OkucnumernbHble U 80ccmaHogumersibHble ceolicmea lMepuod. [1]§7.4
17 | Hememarnoe 6 3a8UCUMOCMU OM UX MOJIOXEHUS 8 psidy 2/34 | 2/26 cucmema xXum.
3/1eKmpoompuyamenbHocmu. 3/1eMeHMo8
CamocmosimenbHas paboma Ne9 lNoHssmue o memannypauu. Crnaebl 113 [1]§7.3
YepHble U UsemHsble.
KoHcynbmauyuu rno HeopeaHu4yeckol xumuu 1/1
PA3LEI 2. OPFAHUYECKASA XUMUs OK
01,02,04,07
JIP 1,7,9,10,18
Tema 2.1. OCHOBHbIe MOHAMUSI OpP2aHU4YeCKOU XUMuu u meopust
CMpoeHuUst op2aHU4YecKux coeOuHeHul 6 6 1 1-3
lMpedmem opaaHuveckol xumuu. MpupodHbie, UCKycCmBeHHbIe U Tabn. [1] §8.1
cuHmMemu4eckue opeaHu4yeckue sewecmsa. CpagHeHUe OpeaHUYeCcKUX «DYHKUUOH.
18 | eewecme ¢ HeopaaHu4eckuMU. BaneHmMHOCMb. XUMUYECKOe CMPOEHUE | 536 | 590 epynnbi» Tabn.
KaK nopsi0oK coeOUHEeHUsI amoMO8 8 MOJIEeKY bl 110 8aIEHMHOCMU. «[ubpuduzayusi
amoma
yenepoda»
CamocmosimenbHasi paboma Ne 10 CpasHeHue op2aHUYeCcKUX seuyecms 1/14
C Heopa2aHU4ecKuMU.
19 | Teopusi cmpoeHusi opaaHu4ecKkux coeduHeHul A.M. bymneposa. 2/38 | 2/30 Tabn. [1] §8.1-8.3 |2l
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Knaccughukayusi opezaHu4eckux eewecms. [[omoroau u 20Mosio2us. «DYHKYUOH.
Hayvana HomeHknamyps! IUPAC. epynnbi» Tabn.
«lubpudusayus
amoma
yanepoda»
lMocmpoeHue ghopmyn u cocmasrneHue Ha3gaHul u3oMepos U Memoduyeckoe| Cocmasumb
20 | eomoroezos. 2/40 | 2/32 obecneyeHue omyem no
pabome
Tema 2.2. YoneeodopoObi U Ux NPUPOOHbLIe UCMOYHUKU OK
10 8 2 3 15 1-3 01,02,04,07
JIP 1,7,9,10,18
ArKaHbI: 20Morno2udeckull psid, u3oMepusi U HOMeHKIamypa asKaHos. Tabn. «om. psd [1] §9.1
Xumuyeckue ceolicmsa arnkaHo8 (MemaHa, amaHa): 20peHue, ankaHose» Tabrn.
o1 | 3ameweHue, pasrnoxeHue, OdeeudpuposaHue. lNMpumeHeHue ankaHo8 Ha 242 | 234 «CmpoeHue
ocHose ceolicme memaHa» Tabn.
«Ceolicmea
anKaHoe»
ArnikeHbl. OdmuneH, e2o nosnyyeHue. Fomonozauyeckull psd, usomepus, Tabn. [1] §9.2
HOMeHKamypa ankeHos. Xumu4deckue ceolicmea smuiieHa: 20peHue, «lomornozuyeck
KadecmeeHHble peakyuu, sudpamauus, nonumepusayus. NpumeHeHue ut psd
2o | dmurexa Ha ocHose ceolicme. 2144 | 2/36 a/IKeHO8,
«Ceolicmea
ankeHos Tabrn.
«CmpoeHue
amurneHa»
JlabopamopHasi paboma Ne5 Memoduyeckoe Cocmasume
23 ArnkaHbl U ankeHbl. M3yyeHue ceolicme Memara u smurieHa. 2/46 2/10 u omyem o
MamepuarsnbHoe pabome
obecrieyeHue
Juenbi u kaydyku. MNoHsmue o dueHax Kak yanegsodopodax ¢ 08ymMs Tabn. [1] §9.3-9.4
080UIHbIMU c853MU. ANKUHbI. AuyemureH. Xumudeckue ceolicmea «omornozauyeck
o4 | auemunera. Mexknaccoegasi uzomepusi ¢ ankadueHamu. 248 | 2/38 ul psio
ankadueHos»,
«CmpoeHue
bymadueHa»
CamocmosimenbHasi paboma Ne11 HamyparbHbil u cCuHmemu4yeckue 115 [1] §9.3
Kaydyku. PesuHa.
ApeHbl. beH3on. Xumuydeckue ceolicmea beH3ona: 2opeHue, peakyuu Tabn. [1] §9.5
3amewieHust lNpumeHeHue beH3051a Ha OCHOBe c8oliICM.. «CmpoeHue
25 2/50 | 2/40 b6eH3onay,
«Ceolicmea
b6eH3ona»
CamocmosimenbHasi paboma Ne12 [NpupoOHble UCMOYHUKU Memoo. [1] §9.6
yaneso0opodos. MpupodHnbili 2a3. Hegpmb. OkmaHosoe Yucsio 6eH3UHO8 2117 rnocobue
U OKmaHosoe 4ucsio 0u3esibHo20 mornusa. KOKCoXumMu4yeckoe «lMpupodHbie
pou3sodcmeo U e20 nPooyKUUs. UCMOYHUKU
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yanesodopodos
»
Tema 2.3. Kucnopodcodepxxaujue op2aHu4eckue coeQuHeHus OK
16 10 6 3 22 1-3 01,02,04,07
JIP 1,7,9,10,18
Crnupmel. lNMoHamue o npedesibHbIX 00HOaMOMHbIX Criupmax. Tabn. [1] §10.1-10.2
Xumudeckue ceolicmea amaHosna U PUMEHEeHUe 3maHosa Ha 0CHOge «Pacmeopumoc
ceolicms. [nuyepuH kak npedcmasumesib MHO20amOMHbIX CrUPMOS. mb Criupmos»,
®enHon. Qusudeckue U xumudeckue ceolicmea u rnpumeHeHue ¢heHona. «Ceolcmea
26 2/52 | 2142 cnupmos»,
«Ceolicmea
MHO20amOMHbIX
crupmosy,
«Ceolicmea
eHona»
JlabopamopHasi paboma Ne 6 Memoduyeckoe Cocmasumsb
27 Crniupmbl. PacmeopeHue anuyepuHa 8 8o0e U 83aumodelicmeue ¢ 2/54 2/12 u om4yem o
2udpokcudom medu (I1). MamepuarnbHoe pabome
obecrieyeHue
CamocmosimenbHasi paboma Ne13 Ankozaonusm, e2o nocrnedcmeusi u 1/18
npedynpexdeHue
Anbdezudsl. [MoHsmue 06 anb0eeudax. Popmanbdeaud u e2o ceolicmaa. Tabn. [1]§10.3
lMonyyeHue u npumeHeHue chopmarnbieauda. «CmpoeHue
o8 2/56 o/a4 gopmarnbOeaud
a», Tabn.
«Ceolicmea
anb0eaudosy
Kap6oHosble kucriomel. ['omonoaudeckuli psid npedesibHbIX [1] § 10.4.1
29 | 00HOOCHOBHbIX KapbOoHOBbIX Kucriom. [Mony4deHue u xumudeckue 2/58 | 2/46
ceolicmea yKcycHol Kucrnomsl. Bbicwue XupHble KUcriomal.
JlabopamopHasi paboma Ne 7 Memoduyeckoe Cocmasumsb
30 AnbOeauldbl U kapboHoeble Kuciomsl. KayecmeeHHasi peakyusi Ha 2/60 214 u omyem o
gopmanbdeaud. Ceolicmea yKcycHOU Kuciomsl, obuwjue co ceolicmeamu MamepuarnbHoe pabome
MUHeparsibHbIX KUCIom. obecneyeHue
CrioxHble aghupbi U Xupbl. [NonyvyeHue crioxHbIx aghupos peakyuel Tabn. [1]1§10.5
amepucgpukayuu. XKupbl Kak crioxHbie achupbl. Xumudyeckue ceolicmea «CroxHbIe
31 . 2/62 | 2/48
JKUpo8: 2udposiu3 u 2udpuposaHue XUOKUX xupos. [pumeHeHue Xupos aghupsl 8
Ha ocHose ceolicms. npupode»
CamocmosimernbHas paboma Ne14 CrioxHbie aghupbl 8 rpupode, ux 119 [1]§10.5
3HadeHue. [lpumeHeHUe CroXHbIX 3¢hupos Ha ocHoge ceolicms. Mbina.
YenegoObl. Yaneeodsl, ux knaccugukayus: MoHocaxapuobl (2/110K03a, Tabn. [1]§10.6
32 | ¢bpykmosa), ducaxapulbl (caxaposa) u nonucaxapuodbl (Kpaxman u 2/64 | 2/50 «Knaccugbukayu|
Uennno3sa). 51 yerneeo0oe»
CamocmosimenbHasi paboma Ne15 3HavyeHue yaneeodoe & Xusoul 1/20 UHO.coobuwjeHue
pupode U XU3HU Yeroseka.
33 | JlTabopamopHasi paboma Ne 8 2/66 2/16 Memoduyeckoe Cocmasumsb
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XKupsbi u yeneeodsi. [Jokazamenbcmeo HerpederibHO20 Xxapakmepa u omyem o
JKUOKO20 Xupa. Bsaumodelicmsue aroKo3bl U caxapo3bl C 2UGPOKCUAOM| MamepuarnbHoe pabome
medu (I1). KavecmeeHHasi peakyusi Ha Kpaxmarl. obecneyeHue
Tema 2.4. A3omcodepikaujue op2aHuU4yeckue coeGUHeHUs]. OK
TMonumepsbi 12 10 2 3 3 19 1-3 01,02,04,07
JIP 1,7,9,10,18
AmuHbI. [MoHsamue 06 amuHax. Anughamuyeckue aMuHbl, UX Tabn. [1]§11.1
34 Knaccugbukauyusi U HOMeHKnamypa. AHUMUH, KaK opaaHu4yecKoe 2168 | 2/52 CmpoeHue
ocHoeaHue. [Nony4eHue aHunuHa usz HUMpobeHsona. lpumeHeHue aHunuHa.
aHunuHa Ha ocHoee ceolicms.
AMUHOKUCTOMbI. AMUHOKUCIIOMbI Kak aMgbomepHble Tabn. [1] §11.2-11.3
OubyHKUUOHarbHble op2aHu4YecKkue coeduHeHus1. Xumu4yeckue ceolicmeaa Cmpykmypa
35 | amuHokucriom. Benku. Cmpykmypbl 6enkos. Xumudyeckue cgolicmea 2/70 | 2/54 6ersika Tabr.
benkos. buonoaudeckue yHKyuuU b6eskos. «Csolicmea
aMUHOKUCIIOM»
CamocmosimenbHasi paboma Ne 16 buonozsudeckue QyHKYUU besnkos 2/22 coobuweHue
JlabopamopHasi paboma Ne 9 Memoduyeckoe Cocmasume
36 PacmeopeHue 6ernkos 8 8ode. [JeHamypauyus pacmeopa besika KypuHo20 2172 /18 u omyem no
sAlya crnupmom, pacmeopamu coneli msKenbix Memarsios u npu MamepuarsnbHoe pabome
HazpesaHuu. obecneyeHue
PeweHue akcriepuMmeHmarbHbix 3aday Ha udeHmugukayuro Memoduyeckoe Cocmasume
37 | OpeaHudeckux coeOuHeHudl. 274 | 2/56 u omyem o
MamepuarsnbHoe pabome
obecrieyeHue
lMonumepsl. benku u nonucaxapudkl kak buononumepsl. lTnacmmaccsi. Memoduyeckoe Cocmasume
38 lMony4eHue nonumepos peakyueli nonumMepusayuu U nomukoHOeHcayuu. 2176 | 2/58 obecneyeHue KOHcriekm 0P
BonokHa, ux knaccugukayusi. lNonydyeHue 8010koH. OmoerbHble
npedcmasumesnu XUMUYECKUX 80JI0KOH.
CamocmosimenbHasi paboma Ne17 TepmornnacmuyHbie u 1/23 pechepam
mepMopeakmueHbie 1acmmacchbi.
Pacrio3HasaHue niacmmacc U 80/10KOH. Mimozosoe 3aHsimue. Memoduyeckoe| Cocmasumb
39 2/78 | 2/60 u omsem 1o
MamepuarsnbHoe pabome
obecneyeHue
40 | Mmozosoe 3aHsIMue
KoHcynbmauyuu no opaaHu4eckol xumuu 2/3
Umoezo no pa3deny 1. Xumus 78 60 18 23 3 | 104
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Paspgen 2. Buonorus
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1 cemecmp
OK 01,02,04,07
BeedeHue 2 2 3 5 1 P 1 ’79,10,18
Tabn.
MHo2006pa
lMpedmem u3yyeHus «buonozuuy. [lpu3Haku >XXuBbiX OpaaHU3MOo8 3UE KUSbIX
1 ) ’ 2/2 2/2 opeaHusmo | [1], [2], [3]
MHozo06pa3ue xusbix OpeaHU3MO8.
8, YPOBHU
Xxuseou
rnpupoodbl
CamocmosimernbHas paboma Ne1 CobrirodeHue npasus nogedeHusi UHOusudya
npupode, bepexHoe oOmHoweHUe K buonoauyeckum obbekmam 3/3 JIbHOE
(pacmeHusiM U XUB80MHbIM U UX coobujecmeam) U ux oxpaHa. 3adaHue
1- OK 01,02,04,07
Tema 1. YueHue o knnemke 10 6 4 7 1 18 S a1n
3 J1P 1,7,9,10,18
LHemorcmp
ayust
2 Knemka. CmpoeHue. 2/4 2/4 [1], [3]
onsima
CamocmosimernbHas paboma Ne2. [Jelicmeue chepmeHmos Ha 6esnku
P A bep 3/6 Pegpepam
u yanesodsb!
CamocmosimernbHas paboma Ne3 VMicmopusi omkpsimusi u deticmeue /8 CoobuweHu
8uUmMaMuHos8 e
Memoduye
cKoe Omyem no
3 JlabopamopHasi paboma Ne1 [Tnasmonu3s 8 Knemkax Koxuubl siyKka 2/6 2/2
rnocobue, pabome
MUKPOCKOIT
4 JlabopamopHasi paboma Ne2 [Jenna3monu3s 8 Kremkax KoxXuubl Jiyka 2/8 2/4 Memoduye | Omyem o

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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cKoe pabome
rnocobue,
MUKPOCKOIT
Tabn.
lpokapuomuyeckue u 3ykapuomuyeckue Kremku. Bupycbl kak lpokapuo
5 ’ 2/10 2/6 mal, [1], [2], [3] nn
HeKemoyHasi Qpopma XU3HU U UX 3Ha4YyeHue.
aykapuom
bl, 8UPYCbI
CamocmosimenbHass  paboma Ne4  bopbba Cc  8UPYCHbIMU Mrdueudya
2/10 IibHOE
3abonesaruamu (Cr4 u op.)
coobueHue
ObmeH seuwjecme u npespawjeHue aHepauu 8 Kremke: nnacmuveckuli Ta6nuua
6 o ’ 2/12 2/8 CmpoeHue [1]
u sHepaemu4veckuli obmeH. Xpomocomsi. [HK, PHK.
Knemku
KoHcynbmauyusi no meme 1 1/1
Tema 2. Op2aHu3m. Pa3mHoxeHue u uHOueudyanbHoe pazsumue 1- OK 01,02,04,07
4 4 2 1 7
opz2aHuU3Mos 2 JIP 1,7,9,10,18
Tabn.
MHO2006pa
. . 3ue
7 XKusHeHHbIU yukn kKnemku. PaamHoxeHue. Mumos. Meloas. 2/14 2/10 0P2aHU3MO [l [2]
OpzaHu3m — eQuHoe yeroe. e
Cxema
Mumosa
CamocmosimernibHasi paboma Ne5 [Nocriedcmeusi 8nusiHUSI ankozoris, UHOusudya
HUKOMUHa, HapKOMUYecKux eeuwecmes, 3agpsi3HeHUsi cpeldbl Ha 2/12 JiIbHOE
passumue 4Yesioseka. coobleHue
Tabn.
cxo0cmeo
Cxodcmeo  3apodbiwell  npedcmasumerneld  pasHbiX  epynn 3apoodbiwe
8 M0380HOYHbLIX KaK €euOemesib.Cmeo UX 380/IIOUUOHHO20 podcmea. 2/16 2/12 U pasHbix | [1], [2], [3]
lMpuyuHbl HapyweHul 8 pa3gumuu op2aHU3MOos. epynn
10380HOYH
bIX
KoHcynbmauusi no meme 2 1/2
1- OK 01,02,04,07
Tema 3. OcHOBbLI 2eHeMUKU U cesleKyuu 12 4 8 4 1 17 5 JIP 1,7.9.10.18
leHemuka — Hayka O 3aKOHOMepHOCMsIX HacredcmeeHHocmu U Mopmpem
9 U3MeH4YU8oCMU 0p2aHu3Mo8. 3aKOHbl 2eHEMUKU, ycmaHoeseHHble I 2/18 2/14 pmp [1] 2
MeHdens
MeHdenem. MoHoeubpudHoe u duaubpudHoe ckpewjusaHue
CamocmosimernbHas paboma Ne6 CocmasneHue podoc/iogHoU 2/14 Pechepam
Memoduue .
10, 11 JlabopamopHasi paboma Ne3. [Npakmukym o peweHuto 3aday o 4/22 4/8 cKoe Omyém no
e2eHemuke pabome
rocobue
12 XpomocomHasi meopusi HacriedcmeeHHOCMU. 3aKoHOMepHoCMuU 2/24 2/16 [1], [2]
usmeH4yusocmu. HacnedcmeeHHast unu eeHomurnu4yeckasi

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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usmeH4yusocms. ModughukayuoHHasi UsMeH4YU80CMb
JlabopamopHas paboma Ne4 ModugpukayuoHHasi U3MEHYUBOCMb. Omy4ém no
13,14 o v 4/28 4/12
lMocmpoeHue sapuayuoHHoU Kpusol pabome
UHdusudya
CamocmosimernbHasi paboma Ne 7 Omuyeckue acrnekmbl HEKOMopbIX 2/14 Unnocmpa NbHOE
docmuxkeHuli 8 6uomexHorioauu. uyuu
coobujeHue
KoHcynbmauyus no meme 3 1/3
1- OK 01,02,04,07
Tema 4. 38051104 UOHHOE YyYeHUe 6 4 2 2 1 9 5 JIP 1,7.9.10,18
15 KoHuenuyus suda, e2o kpumepuu. Mukpoasontoyusi. Makpoasornoyusi. 2/30 2/18
JlabopamopHasi paboma Ne5 Mopgonozauyeckue ocobeHHocmu Memoduve Omuyém no
16 - 2/32 2/14 cKoe
pacmeHuli pa3uyHbIx 8Ud08. pabome
rnocobue
17 | Buonoesudeckuli npoepecc u peepecc. [Monynayus. 3kocucmemsil. 2/34 2/20 [1], [2]
CamocmosimenbHass paboma Ne8 BnusiHue  xo3sticmeeHHol UHOusudya
dessmenibHOCMU  4Ye/lo8eka Ha Cmpykmypy U 60crnpou3sodcmeo 2/18 JIbHOe
nonynsayuu coobueHue
KoHcynbmauyusi no meme 4 1/4
1- OK 01,02,04,07
Tema 5. UIcmopus pazeumusi xu3Hu Ha 3eme 2 2 2 4 5 7P 1,7.9.10,18
CamocmosimernbHas paboma Ne 9 MHozoobpasue ¢hopm u MpuvuUHbI 2/20 Pecpepam
8bIMUPaHUsI OPEBHUX MPECMbIKAOULUXCS.
OCHOBHble  3aKOHOMEPHOCMU  803HUKHOBEHUSI,  passumusi U
cyulecmeosaHus Xu3HU Ha 3emrie u cospeMeHHoU ee opzaHu3ayuu.
18 | 2/36 2/22 [1], [2]
Beonoyusa yenoseka. Mmozosoe 3aHsamue. [ugbghepeHyuposaHHbIl
3ayem.
Bcezo no ducyuniuHe 36 22 14 20 4 60

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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7. XAPAKTEPUCTUKA OCHOBHbIX BWMOOB YYEEHOW OEATEIBHOCTMU

OBYYAKLWKNXCA
CopepxaHue XapakTepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYyAeHTOB (Ha ypoBHe
06yyeHus y4eOHbIX OeNCTBUN)
Paspgen 1. Xumusa
Paspgen 1 YMeHne pfaBaTb oOnpefeneHne u onepupoBaTb CNeayrluMu  XUMUYECKMMU
HeopraHun4yeckas MOHATUAMU: BELLECTBO, XUMUYECKUIN 3NEMEHT, aTOM, MOMeKyna, OTHOCUTEMbHbIE
XumMus aTOMHas 1 MONeKynspHasi Maccbl, MOH, annoTponusl, U30TOoMbl, XMMMUYECKasi CBA3b,

3ANEKTPOOTPULATENBHOCTb, BaNEHTHOCTb, CTEMEHb OKUCMNEHWUs, MOIfb, MOMsipHas
mMacca, MOnspHbIN 06bem ra3oobpasHbiX BELLECTB, BeELeCTBa MOJIEKYNSPHOro U
HEMOINEKYNAPHOro  CTPOEHUs,, PacTBOPbl, 3MEKTPONUT U HE3NEeKTPONuT,
aneKkTponuTMyeckas Auccounaums, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE Y
BOCCTaHOBMEHME, TennoBon a@EKT peakuuun, CKOPOCTb XUMUYECKOW peakLumu,
KaTanus, XumMu4eckoe paBHOBECHKE, YrnepoaHbl ckeneT, pyHKUMoHanbLHas rpynna,
n3omepusi, roMonorus

dopmMynupoBaHue 3aKOHOB COXpPaHEHWs MacChbl BELLECTB U MOCTOSHCTBA COCTaBa
BELLECTB.

YcTaHOBKa NPUYMHHO-CNEACTBEHHOW CBA3W MexXdy COAepXaHuem 3TMX 3aKOHOB U
HanucaHveM Xumudecknx ¢OpPMyNn U YypaBHEHWN. YCTaHOBKa 9BOMIOLMOHHON
CYLLHOCTM MEHENEeeBCKOM U COBPEMEHHON (OPMYNMPOBOK NEPUOONYECKOro
3akoHa [O.N.Menpeneesa. O6bscHeHue U3NYECKOrO CMbICIIA CUMMBOJIMKHA
nepuogmnyeckon Tabnuubl xMmuyeckmx anemeHTtoB [.M.Menpeneesa (HomepoB
aneMeHTa, nepuoga, rpynnbl) U yCTaHOBKA NPUYUHHO-CIIEACTBEHHOW CBA3M MeXay
CTpOEHMeM aTtoMa W 3aKOHOMEPHOCTAMM W3MEHEHUS CBOWCTB 3fEMEHTOB W
06pa3oBaHHbIX MY BELLECTB B Nepuogax v rpynnax.

Xapaktepuctvka 3reMeHTOB ManbiX M O0oMblMX NEpPUOAOB MO WX MOJIOXKEHMWIO B
Mepunogmnyeckon cucteme [1.1.MeHgeneesa.

YcTaHOBKa 3aBMCMMOCTU CBOWCTB XMMWYECKMX BELLEeCTB OT CTPOEHMS aTOMOB
06pasyloLLnX UX XUMUYECKNX NTIEMEHTOB.

XapakrepucTnka BaXHenLwmnx TUNoB XMMNYECKUX CBA3EN N OTHOCUTEITLHOCTU 3TOM
TMNONOMUN.

ObGbsacHeHNe 3aBMCUMOCTM CBOWCTB BeLWeCTB OT WX COoCTaBa W CTPOeHUs
KpUCTanmM4yeckmx peLleTok.

dopMynnpoBKa OCHOBHbIX MOMOXEHUI TEOPUN INEKTPONUTUHECKON AMUccoumnaumnm n
XapakTepucTuka B CBeTe 3TOW TeopuM CBOWCTB  OCHOBHbIX  KiaccoB
HeopraHn4yecKknx coegUHeHNI.

dopMynupoBKka  OCHOBHbIX  MOJSIOXXEHUA  TEOPUM  XUMWUYECKOTro  CTPOEHUS
OpraHU4eckMx COeAUHEHWA W XapakTepucTuka B CBeTe 3TOW TeopuuM CBOMWCTB
OCHOBHBbIX KNaccoB OpraHUyYecknx coeguHeHuin.

XapaktepuctMka cocTaBa, CTPOEHWsi, CBOWCTB, MOMy4YeHUS W MpPUMEHeHus
Ba)XXHEMNLUNX METAannoB U HEMETAanNoB

OBbsACHEHNe CYLUHOCTM XMMUYECKMX npoueccoB. Knaccudumkaumsa XvMmnyeckmx
peakuMi NoO pasnUyHbIM MpPU3HaKaM: YUCIy M COCTaBy NPOLYKTOB M peareHToB,
Tennosomy adpcekTy, HanpasneHuo, dase, HanMMYUK KatanusaTopa, U3MEHEHUIO
CTeneHen OKUCINEHUS SNEMEHTOB, 00pa3yoLLMX BELLECTBA.

YcTaHOBKa Mpu3HakoB o0OLIEero M pasnuMyHoro B TWUMOMOMMM peakuumi ans
HeopraHM4yecKom 1 OpraHN4YeCcKon XMMnN.

Knaccudpmumkaumsa Bewects M MNpPOLECCOB C  TOYKM 3PEHUS  OKUCMEHMUS-
BoccTaHoBneHusi. CocTaBneHue ypaBHEHUW peakuunm C MOMOLLb MeToda
3NEeKTPOHHOro 6anaHca.

ObGbsAcHEeHNe 3aBMCMMOCTM CKOPOCTU XMMWYECKOW peakuum U MOMOXEeHUs
XMMWUYECKOrO PaBHOBECUS OT pasfnyHbIX hakTopoB.

BbInonHeHe XMMUYECKOro JKCrepuMMeHTa B MOfIHOM COOTBETCTBUM C MpaBuiamu
6e3onacHocTy.

HabnogeHve, dukcauuns n onmcaHne pesynbTaToB NPOBEAEHHOrO SKCNEePMMEHTA.
YcTaHOBKa 3aBUCUMOCTU MEXAY Ka4YeCTBEHHOW M KOMWYECTBEHHOW CTOpOHaMu
XUMUYECKMX OOBEKTOB U MPOLLECCOB.

PelueHune pacyeTHbIX 3a4a4 N0 XMMUYECKUM (DOpMYyNnam U ypaBHEHMUSIM.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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CopepkaHue XapakTepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha ypoBHe
06yyeHus y4eOHbIX OeNCTBUN)
Pasgen 2 Xapaktepuctuka cocTaBa, CTPOEHMS,, CBOWCTB, MOMNY4YEHUSs U MPUMEHEHUS
OpraHuyeckas Ba)XKHEMLUNX KIacCoB YrneBOAOPOAOB (ankaHoB, LUKNoankaHoB, ankeHoB, ankuHOB,
Xumus apeHoB) ”n ux Haubonee 3Ha4YMMbIX B HApPOAHOXO3SIUCTBEHHOM MnaHe

npeacraBuTenen.

AHanornyHas xapakTepucTuka BadKHEWLIMX npeacTaBuTenen [pyrux Knaccos
OpraHN4eckMx coeMHeHNn: MeTaHona 1 aTaHona, CrnoXHblX 3UPOB, XUPOB, MbIS,
anbgermpgoB  (cpopmanbgermgoB M aueTtanbgermga),  KETOHOB — (aueToHa),
KapbOOHOBBIX KMCMOT (YKCYCHOW KWUCIOThbl, Afsi €CTECTBEHHO-Hay4YHOro npoduns
npeacTtaBuMTenen  ApyrMx  KNaccoB  KWCMOT), MOHOcaxapuaoB  (FMHoKo3bl),
ancaxapuaoB (caxaposbl), MonmcaxapuaoB (kpaxmana v Uensonosbl), aHunvHa,
aMUHOKUCIOT, 6ernkoB, WCKYCCTBEHHbIX W CUHTETUYECKMX BOMOKOH, Kay4yyKoB,
nnacTtMmacc.

Vcnonb3oBaHne B y4yebHOM M NPOdEeCCMOHANbHON AEATENbHOCTN XMMUYECKUX
TEPMMHOB U CUMMBONMKW. HasBaHWe W3y4eHHbIX BELLECTB MO TPUBMANbHOW WK
MEeXOYHapOAHOW HOMEHKNAaType W OTpaXeHWe cocTaBa 3TUX COeaMHEHUA C
NOMOLLBIO XMMudeckux popmyn. OTpaxeHne XMMUYECKNX NPOLECCOB C NOMOLLbIO
YPaBHEHUN XUMUYECKNX peaKLMMA.

BbINOMHEHME XMMUYECKOro aKcnepmmeHTa B MOSIHOM COOTBETCTBMM C Mpasunamu
6e3onacHocTy.

HabntogeHve, dmkcauunsi 1 onmcaHne pesynbTaToB NPOBEAEHHOIO IKCNEPMMEHTA.
YcTaHoBKa 3aBUCUMOCTM MexXdy KayeCTBEHHOW U KOMUMYECTBEHHOW CTOpOHaMu
XUMUYECKMX OOBEKTOB U MPOLLECCOB.

PelueHne pacyeTHbIX 3agay N0 XMMUYeCKMM hOpMynam 1 ypaBHEHNUSIM.
OBbsACHEHNE XUMWYECKMX SBNEHWN, NPOUCXOAALWMX B npupoge, ObITy M Ha
npou3BoaCTBE.

OnpegeneHne BO3MOXHOCTEM NPOTEKAHMA  XMMMUYECKUX MNpeBpalleHuin B
pasnuyHbIX YCNOBUSIX.

CobnogeHne npaBui  9KOMOrMYECKU [PaMOTHOIO MOBEAEHUSI B OKpyXatoLlew
cpene.

OueHka BNNSHUA XMMUYECKOrO 3arpsA3HeHUs1 oKpyxXatollenh cpefbl Ha opraHusm
YenoBeka u Apyrue xXmBble OpraHn3mbl.

CobniogeHne npasBun Oe3onacHoro oOpalleHUs C rOpHYMMU U TOKCUYHBIMU
BeLlecTBamu, nNabopaTopHbIM 060pygoBaHUEM.

MoproToBKa pacTBOPOB 3a4aHHOW KOHLIEHTpaLMK B ObITY 1 HA MPOU3BOACTBE.
KpuTnyeckas oueHka AOCTOBEPHOCTU XMMMYECKON MHopMaumn, nocTynawLen n3s
pa3HbIX NUCTOYHMKOB.

Pasgen 2. Buonorus

Y4yeHune o kneTke

YMeHne npoBOAUTL CPaABHEHWE XMMWUYECKOW OpraHM3aumMu XUBbBIX U HEXUBbIX
0OBHEKTOB.

MonyyeHve npeAcTaBreHNst O POfvM OPraHUYECKUX U HEOPraHWYeCcKUX BELLECTB B
KneTke

M3yyeHne CTpOEHMsI KIETOK 3YKapuoT, CTPOEHWss M MHoroobpasusi KneTok
pacTEHNN U XXMBOTHBIX C MOMOLLIbIO MUKPOMpPenapaToB.

HabntogeHne KNeTok pacTEHUA W XKMBOTHBIX MO4 MUKPOCKOMOM Ha TOTOBbIX
MUKpornpenaparax, Ux onMcaHue.

MpurotoBneHne n onnucaHMe MUKponpenapaToB KNETOK PacTeHUA.

CpaBHeEHME  CTPOEHUs  KMEeTOK  pacTeHWM U KUBOTHbIX MO  rOTOBLIM
MUKponpenapaTtam

YMeHMe CTPOUTb CXEMbI SHEPreTUYeckoro obMeHa 1 6uocmHTesa benka.
MonyyeHve npeAcTaBneHnst O NPOCTPaAHCTBEHHON CTpPyKType Genka, monekyn OHK
n PHK

O3HakoMIIEHUNE C KINETOYHOWN TEOPMEN CTPOEHUSA OPraHU3MOB.

YMeHMe CaMOCTOSTENbHO MWCKaTb [okas3aTenbCTBa TOro, YTO kKnetka —
3NeMeHTapHasl >XuBasi CUCTEMA W OCHOBHasli CTPYKTYPHO-(pYHKLMOHarbHasi
eJVHMLA BCEX XMBbIX OPraHn3MoB

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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CopepkaHue XapakTepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha ypoBHe
06yyeHus y4eOHbIX OeNCTBUN)

OpraHusm. OBnageHne 3HaHMAMM O pPas3MHOXEHMM KakK O BaXHEMLeM CBOWCTBE >XUBbIX
Pa3mMHoxeHue m OpraHn3moB.
MHOMBUAyarnbHoe YMeHMe camoCToATENbHO HaxOAWTb OTNMYMSA MUTO3a OT Meno3a, onpenensas
pa3BuTue 3BOMOLUMOHHYIO POfb 3TUX BUOOB AENEHNS KNeTKn
opraHMsmoB O3HakomneHne C OCHOBHbIMM CTaguAMKM OHTOreHesa Ha npuMepe pasBuUTUA

MO3BOHOYHbIX KMBOTHbIX.

YMeHve xapaKTepusoBaTb CTaguy MOCTIMOPUOHANIBHOTO PasBUTUA Ha MpuMepe
yenoseka. O3HaKOMIEHNE C MPUYMHAMWN HAPYLLEHWUIA B PasBUTUM OPraHN3MOB.
Pa3Butne  ymeHuss  npaBuiIbHO  (QOPMMPOBAaThL  JoKasaTemnbHyto  6asy
3BOJIOLMOHHOIO Pa3BUTUS KMBOTHOMO MMpa

BbisiBNeHMe M onvcaHue MNPU3HAKoB CXOACTBa 3apoAbllleii YerioBeka U Opyrux
NO3BOHOYHbIX KaK JoKa3aTenbCTBa UX 3BOMOLIMOHHOIO POACTEa.

MonyyeHve npeAcTaBneHNss O TMOCMEACTBUSAX BIUSAHWUSA ankorons, HWUKOTMHA,
HapPKOTUYECKNX BELLECTB, 3arpaA3HeHus cpedbl Ha pasBuMTUE U PEnpoaAyKTUBHOE
30pOoBbe Yerioseka

OCHOBbI reHeTUKN U
cenekuuwu

OsHakomrneHve C HacnegcTBEHHOW M HeHacneACTBEHHOW M3MEHYMBOCTLIO M ee
B1oNorMyeckon ponbio B 3BOSOLMMN XUBOTO MUpa.

Mony4yeHne npeacTaBneHnst O CBA3WM FEHETUKN 1 MEOULMHBI.

OsHakomneHne C HacneacTBEHHbIMU OONe3HAMU 4YenoBeka, UX NPUYUHaMKU U
NPOUIaKTUKON.

V3yyeHue BnvsHUS ankoronuama, HapkoMaHumM, KypeHust Ha HacneacTBEHHOCTb Ha
BYaeomarepuarne.

AHanms eHOTMNNYECKon U3MEHYMBOCTU. BbisiBieHMe MyTareHoB B OKpYXatoLLen
cpede 1 KOCBEHHas OLeHKa BO3MOXHOMO UX BAUSIHUS Ha OpraHuam

MonyyeHve npeacTaBneHUs O reHeTUKe Kak O TEOPETUYECKOW OCHOBE Cenekuuw.
PasButne metanpegMeTHbIX YMEHWI B NpoLecce HaxOXAEHUS Ha KapTe LeHTPoB
MHOroobpasnsi 1 NPONCXOXAEHUSA KYNbTYPHbIX PACTEHMN U OOMALLUHUX >XUBOTHbIX,
OTKpbITLIX H. /. BaBunosbiMm.

N3yyeHne meTogoB rubpuansanmm n MCKYCCTBEHHOIO O0TOOpPA.

YMeHvne pasbupaTbCa B 3TUYECKMX acneKkTax HeKOTOpblIX AOCTUXKEHUN B
BMOTEXHOMNOMMU: KNOHMPOBAHWM XXMBOTHBIX M NpobneMax KIoHNPOBaHUS YenoBeka.
O3HakomneHne ¢ OCHOBHbIMU AOCTUXEHUSIMU COBPEMEHHOMN CeNnekUnn KynbTYpPHbIX
pacTeHunin, OMaLLHUX XNBOTHbIX 1 MMKPOOPraHnM3mMoB

9BONMOLUNOHHOE
y4yeHue

AHanM3 1 oueHKa pasnmyHbIX MMNOTE3 NPOUCXOXKAEHNS XKNU3HMW.

MonyyeHve npegcTaBneHns o6 YCMOXHEHUWM XMBLIX OpraHM3mMoB Ha 3emre B
npouecce 3BOMOLMM.

YMeHne aKcnepuvMeHTanbHbIM MyTEM BbIABMATb afanTUBHbleE OCOBGEHHOCTU
OpraHM3moB, WX OTHOCUTENbHbIV Xxapaktep. O3HakoMieHMe C HeKoTOpPbIMU
npeacTaBUTENAMN peaknX U ucHesarwLwmx BUA0B PACTEHUN U )KUBOTHbIX.
lMpoBegeHne onucaHus ocober ogHOro Buaa no MopconormyeckoMy Kputepuio
npu BbINOMHEHUM nabopaTtopHon paboTbl. BbisBneHne yepT NPMCNOCOGNEHHOCTM
OpraHM3amMoB K pasHbiM cpedaM obutaHusa (BOOHOW, Ha3eMHO-BO3AYLUHOW,
NMOYBEHHON)

M3yyeHne Hacneams 4YenoBeyecTBa Ha NpUMepe 3HAKOMCTBA C UCTOPUEN Pa3BUTUS
3BOJIOLMNOHHBIX UAEN

K. JlnnHesa, K. B. Jlamapka Y. [JapeuHa. OueHuBaHMe ponu ISBOSIOLNOHHOMO
y4YeHus B POPMNPOBAHUN COBPEMEHHOWN €CTECTBEHHO-HAYYHOW KapTUHbI MUpa.
Pa3Bute cnocoBHOCTM $CHO W TOYHO M3naraTb CBOWM  MbICAW, JIOTMYECKM
060CHOBbLIBaTb CBOK TOYKY 3pEHMSs, BOCMPMHMMATb W aHanusaMpoBaTb MHEHUS
cobecenHVKOB, NpM3HaBas NpaBo OPYroro YenoBeka Ha MHOEe MHEHne
OsHakomrieHve C KoHUenuuen Buga, ee kputepusmu, nogdbop NpumepoB TOro, YTO
nonynsauns — CTPYKTYpHas eavHuua BMaa v 3BOMIOLUN.

O3sHakomIieHre ¢ ABWXKYLLMMUCS CUiamm 3BOMOLMN U ee JoKa3aTenbCTBaMMm.
YcBoeHue TOro, YTO OCHOBHbIMU HamnpaBlEHMSMU 3BOJSKOLMOHHOMO Mporpecca
ABNSOTCA BMonornyecknini nporpecc n bronornyecknii perpecc.

YMeHve oTcTavBaTb MHEHME, O COXPaHeHWW BMOoNornyeckoro MHoroobpasms kak
OCHOBE YCTOM4YMBOCTM 6Guocdepbl U MNPOrpeccMBHOrO €€ pasBuUTUA. YMeHue
BbISIBNATb NPUYUHbI BbIMUPAHUSA BUAOB
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CopepxaHue XapakTepucTuka OoCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha ypoBHe
06yyeHus y4eOHbIX OeNCTBUN)
Uctopus pasButmuAa | AHanus 1 oueHka pasfnnyHbIX FMNOTE3 O NPOUCXOXOEHMMN YenoBeka.
KWU3HU Ha 3emre PasButne ymeHuss CTpouTb [JokasaTtenbHyld 6asy Mo  cpaBHUTENbHOM

XapaKTepUCcTnke 4yenoBeka n npmMaToB, AOKa3biBad UX pOACTBO.

BbisiBNneHne atanoB 3BONOLMM YENOBEKA

YMeHne gokasbiBaTb PaBEHCTBO 4erioBe4YeCKMX pac Ha OCHOBaAHUM UX poacTBa U
€ONHCTBa NPOUCXOXOEHUA.

Passutue TOJNNIEPAHTHOCTU, KDUTUKa paCch3mMa BO BCEX €ro npoABJieHNAX

8. YYEBHO-METOONYECKOE n MATEPUWAJIbHO-TEXHNYECKOE
OBECMEYEHWE MPOrPAMMbI YYEEHOW ONCUMNNNHBI «k ECTECTBO3HAHWE »

Hanunyne nomeweHun: Ne 1413 kabuHeT xumumn, Ne 1412 kabuHet Guonorum

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu anga ydebHoro npouecca.

CpenctBa oby4veHusa: [ocka knaccHas, HarnsgHble nocobusi (cxembl, Tabnuupbl,
nnakaTbl).

MynbTumeauinHoe obopyagoBaHue: HOYTOYK, NPOeKTop.

MporpammHoe obecneveHne: Microsoft Volume Licensing Service Center, Koa
cornaweHna V9002148, ¢ 30.06.2016 no 30.06.2022 r.; JIMLEH3NOHHbLIA cepTudukaT
Ne17E0O-200318-123656-303-2678 Kaspersky Endpoint Security gns 06usHeca -
PacwupeHHbin Russian Edition ¢ 18.03. 2018 no 26.03.2022.

PEKOMEHOYEMAA NNIUTEPATYPA

Ona ctyaeHToB

1. NabpuensH, O. C. Xumunsa gns npodeccmn n cneynanbHOCTEN eCTeCTBEHHO-
Hay4yHoro npoduns: ydebHuk ana CIr1O - M. : Akagemus, 2020.

2. CemeHoB, U. H. Xumusa [OnekTpoHHbI pecypc]: y4yebHuk / L. H. CemeHos. -
CaHkT-lNeTepbypr: Xumunagar, 2020. - 656 on-line.

3. CaeHko, O. E. EcTecTBO3HaHMEe [ONEKTPOHHbIN pecypc]: y4ebHoe nocobue / O.
E. Caenko, T. IN. TpywwuHa, O. B. ApyTioHsH. — M.: KHOPyc, 2021.

4. 3axapos, B. b. buonorusa: 10-11 knaccel: y4ebHuk: 6as3oBbii ypoBeHb / B. b.

3axapos. - Mocksa: Pycckoe cnoso, 2021. - 352 c. - (PIOC NHHOBauUMOHHas Wwkona).

OdononHutenbHas nuTepartypa
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1. Mabpuenax O. C., OctpoymoB W. I'. Xumusa gns npodeccui n
crneunanbHOCTEN TEXHMYECKOro Npodhmns: y4ebHMK ansa cTyq. yuypexaeHun cpea. npod.
obpasoBaHusa. — M., 2017.

2. EpoxuH, KO. M. Xumua gnsa npodeccun 1 cneumanbHOCTEN TEXHUYECKOTo WU
€CTEeCTBEHHO-Hay4yHOro npodunen [ONeKTpoHHbIN pecypc]: ydebHuk ans cpen. npod.
obpasoBaHus / KO. M. EpoxuH. — 5-e nsg. — M.: Akagemus, 2018

3. Dannnos, C. b. Buonorua: 10 knacc: y4yebHuk: 6asoBbin ypoBeHb / C. b.
Hanunos.. - Mocksa: Pycckoe cnoBo, 2020. - 208 c. - (PIrOC MHHOBaUMOHHasA Wwkona).

4. Nanunos, C. Bb. Buonorna: 11 knacc: y4yebHuk: Gasosbii ypoBeHb / C. bB.

Hanunos. - Mocksa: Pycckoe cnoso, 2020. - 224 c. - (PIrOC MHHOBaUMOHHas Lwkona).

Ona npenopaBatenen

1. ®epepanbHbIn 3akoH OT 29.11.2012 Ne 273-93 «O6 obpasoBaHun B Poccumckon
depepaummy.

2. MNpukas MuHucTtepctea obpasoBaHus M Haykn PO ot 17.05.2012 Ne 413 «O6
yTBepXaeHun cdefepanbHOro rocyfapcTBeHHOro obpasoBaTenbHOro cTaHgapTa CpeaHero
(mnonHoro) obuwero obpaszoBaHNSa».

3. MNpukas MuHucTtepcTtBa obpasoBaHua n Haykun PO ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B Npukas MuHuctepcTea obpasoBaHusa n Haykm P® ot 17.05.2012
Ne 413 “O6 yTBepxaeHun dedepanbHOro rocygapCTtBEHHOro obpasoBaTenbHOro
cTaHgapTa cpegHero (nosiHoro) obuiero obpasoBaHus”».

4. MNpukasd MuHuctepctBa obpasoBaHus n Hayku PP ot 31.12.2015 Ne 1578 «O
BHECEHMMN M3MEHEHUN B doedeparnbHbli rOCYy4apCTBEHHbIN OobpasoBaTenbHbIN CTaHAapT
cpegHero obuwero obpasoBaHusl, yTBEPXKAEHHbIA NpukazoMm MuHuctepcTBa obpasoBaHus
n Haykn Poccunckon degepaumm ot 17 mast 2012 Ne413».

5. NpumepHasi ocHoBHasd o6pasoBaTenbHas nporpamMma cpegHero  obuero
obpasoBaHunda, opobpeHHas  pelweHneM  dedepanbHoro  y4ebHO-MeToaMyeckoro
o6beamHeHusa no obwemy obpasoBaHuto (NpoTokon oT 28 mtoHa 2016 r. Ne2/16-3)

6. Nlucbmo [enapTameHTa rocygapCTBEHHOW MNONMUTUKM B cdepe NOAroTOBKU
paboumnx kagpos n ANMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauum
no opraHuMsauuu nonyyvyeHns cpegHero obuiero obpasoBaHuWs B npepenax OCBOEHUS
obpasoBaTenbHbIX MporpaMm cpegHero npodeccnoHanbHoro obpasoBaHust Ha 6ase
OCHOBHOro obuero obpasoBaHna ¢ y4eTom TpeboBaHun beaepanbHbIX roCyaapCTBEHHbIX
obpasoBaTenbHbIX CTaHOAPTOB M NonydyaemMon npodeccun unn cneumanbHOCTU CpeaHero

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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npoceccrnoHanbHOro obpasoBaHNA».

7. lNabpuensan O.C., JlbicoBa I'.I. Xumus: kHura gna npenogasartens: yy4eb.-metos.
nocobue. —M., 2012.

8. MNabpuenan O.C. n gp. Xumuna gns npodeccuin nu cneunanbHOCTEN TEXHNYECKOTO
npoduns (9NeKTpoHHOE NPUIoXeHue).

CnpaBOHHMKM,SHHMKHOHGAMM:

1. Poccuncknin aHumknonegundeckmin cnoesapb. — M., 2011.
2. YHMBepcanbHas LWKoNbHas aHuuknoneausa: B 2 T. / nopg pead. E.XnebanuHa,
[.BonoanxuHa. — M., 2003.

AneKTpoHHblIe ob6pa3oBaTenbHble pecypcehbl
1. OB6C «Book.ru». - https://www.book.ru
2. OBC «FOPAWNT». - https://www.biblio-online.ru

3. ObC «Akagemus». - https://www.academia-moscow.ru

4. NspatenbcTBo «JlaHby. - https://e.lanbook.com

5. QnekTpoHHO-6nbnuoTeyHas cuctema «YHuMBepcuTeTckas OMOnmMoTeka OHMNamH».
- https://www.biblioclub.ru

MUHTepHeT-pecypchbl

Xumums:

www. pvg. mk. ru (onumnmnaga «lMokopu BopobbeBbl ropbl»).

www. hemi. wallst. ru (O6pasoBaTtenbHbIi CanT ANSA LWKOMBbHUKOB « XUMUS»).

www. alhimikov. net (O6pasoBaTtenbHbI CanT ANA LWKOSbHUKOB).

www. chem. msu. su (3nekTpoHHasa BubnmoTteka No XMmmn).

www. enauki. ru (MHTepHeT-u3gaHve ang yumtenen «ECTecTBeHHble Haykuy).

www. 1september. ru (MeToanyeckas raseta «llepBoe CeHTAOPS»).

www. hvsh. ru (KypHan «Xumus B LLKONE»).

www. hij. ru (OkypHan «XnuMmus 1 XU3Hb» ).

www. chemistry-chemists. com (9neKTpOHHbIN XypHan «XUMUKU U XUMUS»).

Buonorus:

www.sbio.info (Bca 6wuonornsa. CoBpemeHHas 6uonornsa, crtatbu, HOBOCTH,

onbnuoTteka).
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www.window.edu.ru (EgmMHoe okHO pfoctyna Kk ob6pasoBaTenbHbIM pecypcam

NHTepHeTa no 6uonorun).

www.5ballov.ru/test (Tect ans abuTypMeHTOB MO BCEMY LUKOSIbHOMY Kypcy

BGuonorun).

www.vspu.ac.ru/deold/bio/bio.htm

(TeJ'IeKOMMyHVIKaLlI/IOHHbIe BUKTOPWUHbI no

Buonoruu - akonornm Ha cepsepe BopoHEXCKOro yHmBepcuteTa).

www.biology.ru (Buonorus B OTkpbiTOM konnemke. Cant coaepXuT aNeKTPOHHbIN

y4ebHuk no 6uonoruu, Online TecTbl).

www.informika.ru (3neKTpoHHbIN y4ebHUK, 6ONbLLON CNUCOK MHTEPHET-PECYPCOB).

www.nrc.edu.ru (Brnonornyeckas

KapTuHa Mupa. Pasgen KoMMbHTEPHOro

y4yebHuka, paspabotaHHoro B MOCKOBCKOM rocyaapCTBEHHOM OTKPbITOM YHUBEPCUTETE).

www.nature.ok.ru (Pegknme 1 wucyesawuwme XUBOTHble Poccunm — NpoekT

Jkonornyeckoro ueHtpa MY um. M. B. JlomoHocoBa).

www.kozlenkoa.narod.ru (Ona Tex, KTO y4nmTtcsa camM M YyuuT JPYrux; OYHO M

ANCTaHLUMOHHO, Buonornmn, XuMmun, ApyruMm npegmMmeTtam).

www.schoolcity.by (Buonorusi B Bonpocax n otBeTtax).

www.bril2002.narod.ru (Bbuonorua ana wkonbHWkoB. KpaTtkasi, KOMMakTHas, HO

AocTaTovHO nogpobHas uHdopmauma no pasgenam: «Obwas 6uonoruns», «boTaHukay,

«3oonorusny, «4enoBek»).

9. NNMAHUPYEMBbIE PE3YJIbTATbI U3YHYEHUA YHYEBHOI'O NPEOMETA

KoHTpornlb ©  oueHka  pe3ynbTaToB

OCBOEHMSI  y4ebHOM  AMCUMNMMHBI

OCylLLecTBNsieTCs npenogaBaTernieM B Npouecce MNpPOBEAEeHUs MPaKTUYECKUX 3aHATUIN U

nabopaTtopHbix paboT, TeCcTUpoBaHUSA,

a TaKxe

NHOMBUAYaNbHbIX 3a4aHUA, MPOEKTOB, UCCNEeA0BaHUN.

BbINOJTHEHNA O6y'-IaPOLLI,VIMVICFI

Pe3ynbTaTbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JINYHOCTHbIE

®opMbI U METOAbI KOHTPOIISA U OLIEHKU
pe3ynbTaToB 06y4YeHus

Pasgen 1. Xumus

yMeThb:

Ha3blBaTb: M3y4YeHHble BellecTBa No TPUBMANBHON UMK
MeXayHapoOHOW HOMEHKMaType;

0K 01,02,04,07

YCTHbIN " NUCbMEHHbIN
anddepeHUNpPOBaHHbIN onpoc,
npoBepka BbINONTHEHUS AOMaLLHUX
3agaHuin, obyvarolme M NpoBEPOYHbIE
camocTosiTenbHble  paboTbl,  3awmTa

nabopaTopHbIX pabor, TecToBble
3agaHuns
onpefensatb: BaneHTHOCTb W CTeneHb OKUCMEeHUs NMNCbMEHHbIN andpdepeHLMpoBaHHbLIN
XMMUYECKUX OfEMEHTOB, TUM XWMUYECKOW CBS3N B onpoc, nposepka BbIMONTHEHUS
coeVHeHVAX, 3apsaa UoHa, XapakTep cpefbl B BOOHbIX 0K 01,02,04,07 AOMallHUX  33adaHun, obyvawlwme u
pacTBopax HeopraHn4eckmx " OpraHn4yeckmx NPOBEPOYHbIE paboTsl, sawmTa
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Pe3ynbTathbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JFINYHOCTHBLIE

PopMbl U METOALI KOHTPONA U OLIEHKU
pe3ynbTaToB 06y4eHUsA

COEeaNHEHNI, oKucnuTenb n BOCCTaHOBUTEIb,
npuHaaneXxHoCTb BewecTB K pas3HbiIM  Krnaccam
HeopraHMYecKMx 1 OpraHNYeCcKNX CoeANHEHUN;

nabopaTopHbIX
3afaHus

paGOT, TeCTOBble

XapakTepu3oBaTb: 3MEMEHTbl MarnbiX NepuoaoB Mo Ux
nonoxexHuto B [lepnoagmyeckon cucteme [O.W.
MeHpeneeBa; obwwe XUMUYECKune cBolcTBa
MeTannos, HemeTannos, OCHOBHbIX Knaccos
HEOpPraHM4YeckKnXx WU  OpraHMYEecKMX  COEAUNHEHWN;
CTPOEHVE U XMMUYECKME CBOWCTBA  M3YYEHHbIX
HeopraHM4YecKnx U opraHNYeCcKUX CoeauHeHUN;

0K 01,02,04,07

obyyatolme ¥ NpoBepoYHble pPaboThl,
3awuTa nabopaTopHbix paboT, TeCToBbIE
3apaHus

O0OBbACHATL: 3aBMCUMOCTb CBOWCTB BELLUECTB OT WX
coCTaBa W CTPOEHUsl, MpMpPOodYy XMMUYECKOW CBS3U
(noHHOWM KOBalieHTHON, MeTannnyeckon 7]
BOLOPOAHON), 3aBMCUMOCTb CKOPOCTU  XMMWUYECKOWA
peakuun un MorioKeHNe XMMUYECKOro paBHOBECUS OT
pas3nnyHbIX (haKTOPOB;

0K 01,02,04,07

YCTHbIN " NUCbMEHHbIN
anddpepeHLMpoBaHHbIN onpoc,
nposepka BbINOMHEHNS  AOMALLHUX

3afaHui, obydyalowme 1 NpoBEPOYHbIE
paboTbl, 3awuTta nabopaTopHbix pabor,
TecToBble 3a4aHus

BbINONMHATb XUMUYECKNN
pacno3HaBaHUO BaXKHEWLLMX
opraHn4veckmnx COeNHEHNI;

OKCNEePUMEHT: no
HeopraHn4eckmnx n

0K 01,02,04,07

YCTHbIN " NUCbMEHHbIN
OnddepeHLNpPOBaHHbIN onpoc,
npoBepka BbINONTHEHUS [OMaLIHUX
3agaHui, 3awmuTa nabopartopHbix pabor,

TecToBble 3a4aHnNA

NpoOBOANUTb: CaMOCTOSITENbHbIA MOUCK  XMMUYECKOMN
nHdopmauun c NCnonb3oBaHMeM pasnnyHbIX
NCTOYHWNKOB (Hay4HO-NoONyNsApHbIX n3naHun,

KOMMbIOTEPHBIX 0©a3 AaHHbIX, pecypcoB VIHTepHeTa);
MCNonb3oBaTb  KOMMbIOTEPHbIE  TEXHOMOrMKM  Ans
06paboTkn 1 nepegayn XMMM4eCcKon nHopmMaumm n ee
npeacTaBneHus B pasnuyHbix opmax;

0K 01,02,04,07

npoeepka BbIMOMHEHNST  [OMaLLHUX
3aaHui, 3alwmTa nabopaTopHbIX paboT

CBA3bIBATb:  W3YYEHHbI  maTepuan CcO  CBOeW OK 01.02.04.07 YCTHBIV " NMUCbMEHHbI
npodeccrmoHanbHoOM AeATENbHOCTLIO; e AnddepeHunpoBaHHbIA ONPoc
pewaTtb: pacyeTHble 3agays MNo  XMMWUYECKUM nposepka BbINOMHEHNS  AOMAaLLHUX

opMynam u ypaBHEHUSIM;

0K 01,02,04,07

3agaHui, 3awwmTa nabopaTopHbix paboT

UCMNomnb30BaTb MNMPUOOPETEHHbIE 3HAHUS U YMEHMST B
NpakTU4ecKon AesaTernbHOCTM U NOBCEQHEBHON XN3HU:

e ansa obbsicHeHUs XUMUNYECKNX SABINEHWUN,
NPOUCXOAALLMX B NpMpoae, ObiTy 1 Ha NPOM3BOACTBE;

* onpegenexHus BO3MOXHOCTU npoTekaHua
XMMUYECKNX MPEBPALLEHUA B Pa3fUYHbIX YCMOBUSAX U
OLIEHKM MX NocreacTeuii;

0K 01,02,04,07

YCTHbIV " NMNCbMEHHBIN
anddepeHLNpOBaHHbIN ONPOC

*  3KOSOrMYecKu rpaMoTHOro noeefeHus B
OKpyXaroLen cpeae;
* OUEHKM BMUSAHUA  XMMWYECKOrO  3arpsisHeHus

OKpyXaloLLler cpefbl Ha OpraHn3Mm 4yenoBeka v apyrue
KNBbIE OPraHn3mbl;

» 6esonacHoro
TOKCUYHbIMM
obopynoBaHvem;
*  MPUroTOBIEHUSsI pacTBopoB
KOHLieHTpauum B ObITY U Ha NPON3BOACTBE;
*  KPUTUYECKOM OLIEHKU AOCTOBEPHOCTU XUMMUYECKOW
WMHdOpMaLUn, NocTynaroLen n3 pasHbiX UCTOYHUKOB.

obpaiieHna ¢
BellecTBamMu "

ropruuMmn  ”
nabopaTopHbIM

3alaHHOM

0K 01,02,04,07

3HaTb:

BaXHewnLLme XUMn4yeckme NOHATUA: BellecTBO,
XNMUYECKNI ANEMEHT, aTom, Monekyna,
OTHOCUTEJ1IbHble aTOMHadA W MOJleKyndapHaa MaccChl,

0K 01,02,04,07

NMpoBepka  BbINOMHEHUSt  [OMaLLHWX
3agaHnin,  XMMUYeckue OVKTaHTh,
obyyatolme n NpPOBEpPOYHbIE
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Pe3ynbTathbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JFINYHOCTHBLIE

PopMbl U METOALI KOHTPONA U OLIEHKU
pe3ynbTaToB 06y4eHUsA

WOH, anmnoTponusi, W30TOMbl, XUMUYeckas CBs3b,
3NeKTPoOTPMLATENBHOCTb,  BaNEHTHOCTb,  CTeneHb
OKWCIEHUs!, MOIb, MOJISIpHasi Macca, MOMsIpHbI 0GbeM
razaoobpasHbix BeLeCTB, BELecTBa MOIEKYIISAPHOro U
HEMOMNEKYNSPHOTO CTPOEHUSI, PACTBOPbI, 3MEKTPONUT U

HE3NEeKTPONUT,  3NEKTPONUTMYECKas  guccounaums,
oKMCANTENb W BOCCTAHOBUTENb, OKWUCMEHWE U
BOCCT@HOBMEHNe, TennoBonW  adpdekt  peakumn,

CKOPOCTb XUMUYECKOWN peakuuun, Katanms, xmmm4yeckoe
paBHOBeCKE, yrnepongM cKkener, q.')yHKLI,VIOHaJ'IbHaﬂ
rpynna, nomepusa, roMmosniorng;

camocTosiTenbHble paboTbl, TECTOBble
3ajaHusi, OTYETbl MO CaMOCTOSITENbHbIM
pabotam

OCHOBHble  3aKOHbl  XMMuW: coxpaHeHus maccel | OK 01,02,04,07 nposepka BbINOSTHEHUSA AoMaLLHUX

BELLEeCTB, NOCTOSHCTBA cocTaBa BeLLEeCTB, 3afjaHun, 3awmTa nabopaTopHbIX paboT

Mepuoguueckuin 3akoH .U. MeHgeneesa;

OCHOBHble  Teopuu  XMMuK;  xumudeckom  csasu, | OK 01,02,04,07 nposepka BbINOSHEHUSA AoMaLLHUX

3MEeKTPONUTUYECKON Aavccoumnauuu, CTpOeHus 3adaHun,  XuMuYeckue OVIKTaHTBl,

OpraHNYecKMX N HeopraHNYeCKUX COeaNHEHUN; obGyyaiowme n NpOBEPOYHbIE
camocTosTenbHble paboTbl, TecToBble
3adaHus, OTY4ETbl NO CaMOCTOATENbHBIM
pabotam

BaXHelluMe BellecTBa W MaTepuanbl: BaxHenwwne | OK 01,02,04,07 OT4YETbI MO caMocCToATeNbHBIM paboTam,

MeTannbl W ChnnaBbl; CepHasi, COMnsiHasi, asoTHas W
YKCyCHasi KUCroTbl; ©GnaropogHble rasbl, BOLOPOL,
KMCNOPOA, ranoreHsbl, WenoyHble MeTarnsibl; OCHOBHbLIE,
KACNOTHblE M amMdoTepHble OKCuAabl U MOPOKCUAbI,
LLIeIoYK, YINEKUCTIBIA U yrapHbIi rasbl, CEPHUCTbLIN ras,
aMMuak, BoAa, NpUpoaHbI ra3, MeTaH, 3TaH, 3TUIEH,
aleTuneH, xrnopua HaTpusi, kapboHaT 1 rugpokapboHaT
HaTpusa, kapboHat u docdar kanbuus, 6GeHson,
METaHOM W 3TaHos, CMOXHble 3UPbI, XUpbl, Mbina,
MoOHOcaxapuabl (rniokosa), Aucaxapuabl (caxaposa),
nonucaxapuabl (KpaxMan W Lenmnornosa), aHuiuH,
aMUHOKUCIOThI, 6enku, NCKYCCTBEHHbIE "
CUHTETUYECKME BOMIOKHA, Kay4yyKu, nractmacchl

noaroToBKa M 3aluTa pedepatoB
TekyLwnin KOHTPOrb B hopMe:
CcamMoCTOATENbHbIX paboT;
nabopaTtopHbIx pabor;

TemMaTU4ECKNX TECTOB;

XMMUYECKNX ONKTAHTOB;

KOHTPOIbHbIX paboT no TeMam y4ebHoN
OVCUMNIIVHBI.

NTorosbi KOHTPOIb B
anddepeHUMPOBaHHOIO 3a4eTa.

dopme

Paspgen 2. Buonorus

yMeTb:

06BACHATL ponb 6ronorMn B hOpMUPOBaHNM HAYYHOTO
MWPOBO33peHus; Bknag Ouonormyeckux Teopun B
dopMMpoBaHNe COBPEMEHHON eCcTeCTBEHHOHay4YHOW
KapTWHbl MUPa; €OUHCTBO XXMBOW M HEXUBOW NPUPOAbI,
POACTBO XMBbIX OPraHW3MOoB; oTpuLaTensHoe BusiHne

ankorond, HWKOTWUHA, HAPKOTUYECKUX BelleCTB Ha
3M6pI/IOHaJ'IbH06 n I'IOCT3M6pI/IOHaJ'IbHOG pas3ButTune
yenoBeKka, BIIUAHNE 3KOJTOrM4YecKnx (baKTODOB Ha

XVBble OpraHu3Mbl, BIYSHNE MyTareHoB Ha pacTeHus,
XMBOTHBbIX " Yenoseka; B3aNMOCBSA3M "
B3aMMOAENCTBME OPraHNM3MOB U OKpYXaloLLen cpenpl;
NPUYMHBI 1M aKTopbl  3BOMOLMKN, WN3MEHSEMOCTb
BW/IOB; HapyLLleHNss B pasBUTUN OPraHn3moB, MyTauumn
M UX 3Ha4YeHWe B BO3HWKHOBEHWW HacneaCTBEHHbIX
3aboneBaHuii; yCTOWYMBOCTb, pasBUTUE W CMEHbI
3KoCUCTEM; Heo6XxoaAMMOCTb COXpaHeHus
MHOroobpasusi BU4oB;

0K 01,02,04,07

YCTHbIN " NUCbMEHHbBIN
anddepeHLNpOBaHHbIN onpoc,
npoBepka BbINONHEHUSI OOMalLLHUX
3agaHui, obyvalowme ¥ NpPoOBEpPOYHbIe
camocTosiTenbHble  paboTbl,  3awuTa
nabopaTopHO-NPaKTUYECKMX pabor,

TecToBble 3a4aHnNA

OuonornyeckMe  3agaudu;
CKpewmBaHna "

pewaTtb 3neMeHTapHble
COCTaBIIATbL 3JieMEeHTapHble CXeMbl

0K 01,02,04,07

MUCbMEHHbIN
onpoc,

anddepeHLMpoBaHHbIN
npoBsepka BbINOMHEHNS

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Pe3ynbTathbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JFINYHOCTHBLIE

PopMbl U METOALI KOHTPONA U OLIEHKU
pe3ynbTaToB 06y4eHUsA

CXeMbl MepeHoca BeLLeCTB W nepefadn 3Heprun B
3KocmcTemMax (uenwm nuTaHus); onucblBaTb
0COBEHHOCTM BMOOB N0 MOPGONOrMYECKOMY KPUTEPHIO;

JOMalUHMX 3ajaHui, obydawwme W
NpoBepoYHbIE paboThl, sawura
nabopaTopHO-NPaKTUYECKMX pa6or,

TeCToBble 3a4aHnA

BbISIBMATb MPUCNOCOGNEHNss OpraHM3MoB K cpeae obyvalolime 1 npoBepoyHble paboThbl,
obWTaHNs, WCTOYHMKM W HanM4Me MyTareHoB B 3awmTa nabopaTopHO-NPaKTUYeCKnX
oKkpyxatwwen cpene (KOCBEHHO), aHTPOMOreHHble 0K 01,02,04,07 paboT, TecToBble 3a4aHus

N3MEeHeHUs1 B 3KOCUCTEMax CBOEN MECTHOCTMH;

cpaBHMBaTb Guonornyeckme OOBEKTbI: XUMUYECKUA YCTHbIV " MUCbMEHHbI
COCTaB TeN XVMBOW U HEXWBOW MPUPOAbLI, 3apoAblllen AnddepeHUnpoBaHHbI onpoc,
YeroBeka W APYIMX  XKMBOTHbIX,  NPUPOAHbIE nposepka BbINOMHEHNS  AOMALLHUX

3KOCUCTEMbI W arpo3KOCUCTEMbI CBOEN MECTHOCTMU;
npouecchl (eCTECTBEHHbIA W WCKYCCTBEHHbIA OTGOP,
nonoBsoe 1 6ecnonoe pasvHOXeHWe) 1 AenaTb BblBOAI
1 0600L1eHNs Ha OCHOBE CPaBHEHUS N aHanu3a;

OK 01-07,09

3agaHui, obydarlmne 1 NpoOBEPOYHbIE
paboThl, 3awmTa nabopaTopHo-
npakTuyeckmx paboT, TeCToBble 3agaHus

aHanuanpoBaTb M OLeHMBaTb pasnunyHble runoTesbl o | OK 01,02,04,07 YCTHbIN 7] MUCbMEHHbIN
CYLLUHOCTH, TMPOUCXOXOEHUMN XKU3HU U  YeroBeka, anddpepeHLMpoBaHHbIN onpoc,
rnobanbHble 3Konornveckne NpobremMbl U UX peLleHus, npoBepka BbINOJIHEHUS AOMaLLHNX
nocneacTeus coOCTBEHHON [esaTenbHOCTH B 3a4aHun, 3awmTa nabopaTopHo-
OKpy>KatoLLen cpeae; npakTu4eckux paboT, TecToBble 3aJaHus
n3yyaTb M3MEHeHUs1 B aKkocucTemax Ha buonorudecknx | OK 01,02,04,07 nposepka BbIMOMNMHEHNS JOoMaLLHUX
Moaensix; 3agaHun, 3awmTa nabopaTopHo-
npakTu4ecknx padot
HaxoanTb MHdopmauuto o Gronornyecknx obbektax B | OK 01,02,04,07 nposepka BbIMOMNHEHNS JOoMaLLHUX
pas3nnMyHbIX WCTOYHMKAX (yv4ebHuKax, cnpaBOYHMKAX, 3a4aHnn, 3awmrta nabopaTopHo-

Hay4HO-NONYNAPHbIX n3aaHUAX, KOMMNbOTEPHbIX basax,

npakTn4ecknx padot, coobLieHns

pecypcax cetu WHTepHeT) un Kputnyeckn ee

OLleHnBaTb.

3HaTb: OK 01,02,04,07

OCHOBHble nornoxeHuss 6uonornyeckmx Teopun u | OK 01,02,04,07 nposepka BbINOSHEHUSA AoMaLLHUX

3aKOHOMEPHOCTEN: KNeTo4YHON Teopun, 3agaHuin,  Buonormyeckme  OUKTaHTHI,

3BOJIOLIMOHHOIO y4eHus, ydeHnusa B.M.BepHagckoro o obGyyaiowme " NpOBEepOYHbIe

buocepe, 3akoHbl [.MeHngens, 3akOHOMepHOCTEW camocTosTenbHble  paboTbl, TECTOBblE

N3MEHYNBOCTU N HACNEeACTBEHHOCTY; 3agaHns, OTYETbl MO CAMOCTOSITENbHbLIM
pabotam

CTpoeHne ©  yHKuMoHMpoBaHue Guonormndecknx | OK 01,02,04,07 nposepka BbINOMNHEHNSA JoMaLlHUX

OOBHEKTOB: KIETKW, FTEHOB M XPOMOCOM, CTPYKTYpbl BUAa 3a4aHni, 3awmTa nabopaTopHo-

N 3KOCUCTEM; npakTuieckux pabor

CYLLHOCTb Guonornyeckux npoueccoB: pasMHoxeHus, | OK 01,02,04,07 npoBepka BbINONHEHNSA JoMaLLHnX

OnNnoAOTBOPEHUS,  OENCTBUMS  MCKYCCTBEHHOTO U 3agaHu,  Buonoruyeckue  OMKTaHThI,

€CTEeCTBEHHOro oTtb6opa, obyyatome n NpPOBEPOYHbIE

cdopmupoBaHme Npucnoco6neHHoCTH, camocTosiTenbHble paboTbl, TECTOBble

NMPOVCXOXOEHNE BWMAOB, KPYrOBOPOT BELLECTB U 3a0aHusi, OTYETHlI MO CAMOCTOSITENbHbLIM

npeBpalleHMe 3HepruM B KheTke,
aKkocucTemax u buocdepe;

opraHuname, B

pabotam

BKNnaa BblAakoLWNXCA (B TOM 4ucne OTeHeCTBeHHbIX)
Y4€eHbIX B pa3Butune Guonornyeckon HayKu;

0K 01,02,04,07

OTYETbI MO CamoCTosITENbHLIM paboTam,
noaroToBKa U 3almTa pedepartos

GUOSIOrMYeCKyto TEPMUHOIIOMMIO Y CUMBOJTUKY.

0K 01,02,04,07

YCTHbI ONpoc, GUONOrMYecKMe ANKTaHTbI

10 CBegeHuna o paboyen nporpaMmme U ee CornacoBaHum
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Paboyas nporpamma no y4ebHon aucumnnumHe OO[O.12 «EcTtecTtBo3HaHne»
npegcraBnsieT cobor KOMMOHEHT OCHOBHOM 0OOpasoBaTenbHOW MporpamMmmbl CpPeaHEro
npodeccunoHanbHoro obpasoBaHus nNo cneuyuanbHocTn 26.02.05 SkcnnyaTtaums CyaoBbIX
3HEepreTMYecknx yCTaHOBOK.

YuyebHasa gucumnnmnHa OO[.12 «EcTtectBo3HaHMe» usdydaetca B obuieobpasoBaTenbHOM
umkne y4vebHoro nnaHa OO CIrNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasosanus (MMCC3).

Pabouas nporpamma paccmoTpeHa M ogobpeHa Ha 3acefaHuM MEeTOAUYECKOWn
komucenn «N'ymaHuTapHbIX AUCLUUNITMH U €CTECTBO3HAHUNAY.

MpoTtokon Ne 9 ot «18» mas 2022 r.

MNpeacenatenb METOAMYECKON KOMUCCUN /T.I'. BypneToBa/
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